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For the sake -of convenience t his survey of land-grant college edu- 
cation is ((divided into five sections, published separately. This is 
Part III, which is devoted'^ to “Agricultural Education in .Land- 
Grant Colleges.” 

The other sections are as follows: 

Part I. History and Educational Objectives of Land-Grant Col- 
lege Education. ' ' ’ 

Part^IT:' The liberal Arts and Sciences and Miscellaneous Sub- 
jects in Land-Grant Colleges. 

Part ’IV. Engineering and Mechanic Arts In Land-Grant Col- 
leges. ' \ 

Part V. Home Economics in Land-Grant Ollegps. ' 

Tins section includes, among the various topics in agricullju'e, 
that, of agricultural engineering, which for the present seemS better 
classified under the general field of agriculture. 

The editor desires to express his thanks to Dr. E. W. Allen, Cj^ef 
of the Office of Experiment Stations,'U. S. Department of Agricul- 
ture, and to Dr. C. B. Smith, ’Chief of the Office of Cooperative 
Extension Work, U. S. Department of Agriculture, for their.uso- 1 
operation in obtaining many of the illustrations used in this bulletin. 
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LAND-GRANT COLLEGE EDUCATION, l!HO TO 1920 

PART in.- AGRICULTURE 


Chapter 1 

A SURVEY OF AGRICULTIJRAL EDUCATION IN LAND- 

GRANT COLLEGES k 

By R. A. Pkaebon 

r 

PrtfUtemt of /oir« State College of Agrtcallure and Srehamte. ArU 
* , * and 

r' ' 

W. H. 8T!!\'BNB0N 

rfcr IHrrotor of the AgrUmfhml Seperiment Statten, Pmfe^ieor and Head of Farm 
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Every State in the Union now has one or more agricultural col- 
leges. During the last half century these colleges have grown from 
a group of weak and poorly equipped institutions to a comifitinding 
position in the field of education and they are now established on a 
sure foundation. 

GENERAL ASPECTS OF ORO^\*TII . 

' Tlieir progress and development during the decade from 1910 to 
1920 have been^^especially noteworthy. For e-xamplij, the white stu- 
dent enrollment in regular college courses in agriculture has increased 
during the decade (1910-11 to 1920^21) from 7,696‘1!(^' 16,114. In 
the same period the number of degrees conferred in agricultural 
courses, not including institutions exclusively for colored students, 
increased from 886 to 2,561, 'ii^hile the advanced degrees increased in 
number from 83 to 195. Reports issued by the Bureau of E^uc&tion 
show that the support, equipment, and building funds of the igri- 
cultural colleges have increased rapidly during the past years.',:- 
The more conspicuous appropriations in very, recent years fqr new.’ 
sgricultural buildings are the following: AlahAma Polytetjhniq -In- '* 
stitute, ^125,000; Connecticut Agricultural College, $226,455 ; Rut^r 
gers College of New Jersey, $75,0()0'; New. York State College 'pf> 
Agriculture, $44,000, and a $3,000,000 pit^^ram- e^nding dVep/i|;' 
munbepjif years ; Sonth Dakota State'C^Uege, $210,000 - 

— 'V;--. ' ‘y-'' /r%ts 
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of Tenn,essee, $300,000; University of Wisco^ifi^ $49,000. Again, - 
the University of Illinois^ has recently paid $c30,000 for 320 acres of 
land for a sjngle department: the Kansas Stale Agricultural College 
has bought several farms near to or adjoiningSts original plant and 
has cohie into possession and effe^tivo use of 4,000 acres iu one bWk, ! 
where only farming experiments and demonstrations aro conducted: 
the Massachusetts Agricultural College is adding a tract of 735 acres 
to its holdings, to l>e use<l as a labomtory for teaching forestry ; and 
the Iowa Slate College within the past few years has acquiretl nearly 
a section of choice land for the use of the agricultural divjaton. 

It i 9 nee<llesf» to multiply examples. The fact that C<mgi^ss and. 
State legislatures are willing to make liberal appropyia lions for 
agriciitural edu<’ation of ctdlege grade is adwpiato pi^f.fhat the» 
agricultural colleges pf the country have justified theiy creation and 
merit confidence and ^ip(>ort. Those collegi*s. hojp^er. have hud 
jr long struggle for recognition. They have lavn ^iu]>elled to fight 
on in the face of many' and varied <jifficultiei8. phey have had to 
train their teachers* gradually ; develof) materialLsiditable for their 
curricula; build up^dei>rfrtmctits and courses of simly; oveix’ome 
the active opposition pf a larg»* numl>er of farmers, ami[3in the sup* 
port of <* 0 x 1810 o<lucator8 who lookoil u|>on th<( agrieiiltural college 
as a menace to educafional progress. But the c<dleges have achieved 
notable successes along all of thes<‘ liiie.s. Their future usefulness 
is now assureil. If adequ^ate fund.s are placed at their disposjil, they 
will certainly grow in influence and in helpfulness. an<l will train 
an ever-increasing numWV of men. and 
to.lsociety and in the field of agriculture. 

UBVKIAIPMKNT IXOTR 


women for useful service 

^CTlON^ 


Within recent years an. unueual interest lraa prevaUed among agri- 
cultural faculties concerping^l he subject of improvement, in methods 
of instruction. The Aaso<‘iation of Lartd-Orant Uolleges, at ite 
^annual meetings, has *for a long time eihpluLsized the imfiortance. 
and value of this subject. The general appreciation of the need for 
better instruction in ngricnltiire has also been showm by the work 
which has been done ii\, late>years by several institutions iji.organisr 
ing for teachers, couiww ;^,f in^r^ in methods of prepariug' 
subject matter, maintaini.hg..i<hiere6t, etc. In many of these dasssa 
‘ special emphasis has lieen played on the value of the problem method 
in teaching agricnlture. Ih pne institution in Uie Miildle West, many 
of the faculty meipbers who; have taken sonie of these tea<Jier-lra^ 
ing courses n^ ggegtly pleased with thy lieipful s 
hnve come W jthe^ and are pos^ ^ 

;,.yaedy\;ino^: ih^^ and ^ 
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Many modiftcations in curricula ha\« been madf during the past 
decade in order to meet changes in agricultural, educotional, eco- 
nomic, and sm'ial conditions. And the last of such modificntiops 
has not yet been rworded. ' ' , ' 

Some of the important changes may be listed as follows; 

(1) The quantity of de|)endable agricultural information, both 
scientitic and practical, included in curricula, has been greatly in- 

and approximately as fast as the material could be put into 
teachable form. 

The agricultural experiment ^tipns haw been responsible for 
(he development of a vast fund of subject matter for agTiculUmd. 
courses. Much of (his material has been of spei'ial value for chuw 
use l>eciiuse many instructors have also l)een members of station 
stalTs. and have thus been in a position prqniptly and successfully to 
put exi>erimental data in sliape for the use of students.* A large 
anlount of valuable Subject matter has also been provided in the 
very large mimlier of excellent textbooka which have appeared within 
the doi iide under coflsidertrtion. « 

(2) The development of the elective system, and a tendency 
toward a wide ntnge of choice in the matter of specialization. 

One of the most important advances of the past 10 years in the 
field of agriculturi^ has come ftx>m 'specialization of the work. At 
the present time, in some colleges, the siiixlivision and s|)eciuUzatioh 
of Subject matter ha\’B gone so far as to provide a great multiplicity 
of courees. As a natural result of this situation, students have been 
,itllowed to sjKHrialize tq a considerable extent along rather .narrow 
lines. J^ich s{)ecinlization rnky- of course gO too far in under- 
graduate courses and become a defect, but it is doubtful if it ia, 
at this time, a factor which tends to lessen the efficiency of the work 
in any first-class college. A four-yeai' course of studjRia agri- 
cult nra) journalism may be looked upon by some’ educators as an 
extreme example of specialization. But it Is a that in one 
eolloge, where ^uch a course of study has been establisli^, the 
faculty has every reason to believe that the students enrolled in this 
.. course are getting an unusually well-balanced and valuable trsin- 
ing for their prof<f<»ional work after.graduation. 

(3) Tile introduction of a goodly pumber of strong> well-organ- 
ized courses in agricultural education, farm mana^il^etit., agri- 
cultufal economics, agricultural journalism, and rural sociology. 

During the past decade the conviction has steadily grown among 
agricultural college facitlties that a well-balanced four-yea, r course 
must include m^e, worl^thflih* fb^ b^n required in sgri- 

L*;.cuh.ural education, sociolo^ and aUied subjectis,'^ Ther^^^ 

ijfore, thejm a t^d^cy oh the '^art^^ 

■ , . .A ' .■ •'.<*' •* A-V'-V . . '.vv - v^< ..A 
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Strengthen greatly their work along these lines. ThI general results 
from this change in curricula wiU un4oubtedly berfar-reaching and 
very satisfactory. * 

(4) New courses have been introduced to meet the requirements 
of students who are especially interested in certain technical agri- 
culturaf subjects, such as soil surveying, plant breeding, sheep 
husbandry, fruit growing, marketing of farm products, dairy 
bacteriology, and many others which might be listeJ 

Most of the course/ which may be included in this group have 
been outlined, and are* offered in response to a student demand for 
special work which it is believed will prove especially helpful soon 
ffter graduation. For example, a student plans on taking up, at 
the end of his college course, soil surveying, the management of a 
farmers elevator, cotton breeding, cheese making, -teaching in a con- 
, rolidat^ school, the work of county agent, or some other special line. 
It seemslogical that such a student should be able to secure atdeast a ^ 
limi^ number of courses which will be of Special interest and help 
to hjm'jQ preparation for his chosen line of work. This type of 
course, however, shc%ld not be miultiplied to an extent which will 
prove burdensome to the faculty or too much of a drain on 
financial .resources. 

(5) In some colleges quite radical curricular changes have been 
made through the advancement of eleme*rtary courses from the 
freshman to later years j and in some cases science courses have been 
more generally made prer^uisite to the agricultural courses. ' 

UEVBU>PME1NT of graduate W’ORK 

The graduate work in the agricultural colleges has developed with* 
amazing rapidity during the past few years. The war brought 
this Wbrk practically to a standstill, ||>ut it is now in full swing in 
mo^ of .the larger colleges which have coippetent faculties and are 
equipped foy this type of teaching. There are now 112 graduate 
students regi^ered in*tho agricultural division of the Iowa State 
College; 30 of this number are taking their major work in a single 
, department. Other colleges, such as the New York State College of 
> Agriculture and'tho Wisconsin College of Agriculture, also have 
large groups^of students in their graduate divisions.* 

TTie chief purpose of th^se courses at the present time is to train ' 
teachers, Hivestigators, and administrators of agricultural enterprises. 
The demand for well-trained men in these fie^s is ilow very great, 
^d is growing stronger year by year as ^qecondary agricnltural edu- 
• cation and rerearch activities gain m ^rengCh and multiply the 
- number of positions which are open to agricultural graduates with 

' '' ‘-S* •= - • . . 
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advanced degrees. On the whole, tlie graduate work in agriculture 
in the older and larger collets has emerged from the realm of 
small beginnings and slow devdppment. It is now firmly established 
on a solid footing and is regarded ns one of the important divisions 
of the college work. In some alleges, however, graduate wo^k is ijow 
seriously handicapped because of^shortage of funds, overcrowded 
classrooms and laboratories, and overworked faculties. It is hoped 
that more adequate provision will soon be made in at least alLof the 
larger agricultural colleges fdr the development of strong graduate 
courses which will meet satisfactorily the growing demands for work 

in this field. ® 

% 

' • f • 

IMPORTANT RESULTS 


It is not difficult to point to'definite, tangible evidence of achieve- 
ment on the part of the agricultural colleges in -th^ field of agri- • 
cultural education. It is now generally admitted that their main 
purpcfee is the training of leaders. The most unfriendly critic of 
agricultural education mu^ admit that a very large percentage of 
the graduates of American agricultural colleges have “ made good,”- 
not only on the land but also in many and varied lines of work 
which have offered opportunities for leadership and unselfish service 
in the general field of agriculture. Som4 agricultural college gradu- 
ates may have failed is farmers, but for every one 15i this group 
there are niai\y men on thip land »who are looked upon 'by their" 
neighbors as ^community leaders and are regarded- as successful, 
money-making faft’mefs. Moreover, it is almost, impossible to go 
into any farming commtmity in the leading^gricultural States* and 
nbt find there one or more men ffom the agricultural colleges who 
have helped to make their communities better places in which to 
live. This is* a very significant fact because the churches,' schools, 
tnd, in fact, nearly all of the organized activities of the open country 
need the helpful leadership wj^ich can be given only by those who 
have gained efficient training fcj* service to society. 

The agricultural colleges have also trained ,a. large number of 
men. and women 'who have contributed in a large way to the de- 
velopment and progress of agricultural education and research. 
Records^ show that a very large proportion of the most efficient 
county agents, teachers of agriculture in colleges and secondary 
schools, and experiment-station workers are from .these institutions. 
The training of an ever-i^creasihg number of men and women for 
^ese important of. work his <been one t>f the outstanding ‘ 
ichievements of tnwgricultural eolle^ during the post decade. * 
.These vjolleges, ii\ cooperation' with the agrioultural experiment 
stations^ have also had a faif*reaching< influence, on agricultural pro- ‘ 
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duction. They have done much to improve methods of crop produv 
tion and livestock management; to develop more profitable systeniB 
of soil management and fertilization; and. to establish su^eriot 
dairy and creamery practices. A complete record of the contribu- 
tions which the agricultural colleges have made in the last 10 years, 
to the de^velopment of American agriculture “along production lines 
would prove that, these institutions have not failed in this pait of 
their program but have been among the most efficient of the agencies 
which hav6 made possible increased crop yields, permanent systems 
of soil management, and more profitable methods of breeding and 
feeding livestock. 

The agricultural colleges accomplished a noteworthy work in 
their relation to food production during the war period,. With the 
advent of war, without a moment’s delay, these institutions formu- 
lated a gigantic plan for an increased food supply. They secured 
the whole-hearted support of farmers everywhere in' carryin*g out 
this very important, part of the Nation’s program for winning the 
war. As a result of their unqualified success in this venture, they 
further intrenched themselves in the confidence of Government 
officials and of the people of the whole country. 

Another worth-while achievement of the agricultural colleges is 
the notable work which they have done in |?ringing about a change 
in the viewpoint and the attitude of large groups of both city and 
country people toward the farm and the problems of the farmer. 
For many decades the man in the city has been so completely 
wrapped up in his own affairs that he has given little more attention 
to agriculture than occasionally to express the hope that farm and 
garden products might continue to be plentiful and relatively cheap. 
In recent years agricultural college men have repeatedly shown tba 
business leaders of the country that general business and agriculture 
..are most intimately related. And it has been made clear that it is for 
this reason that when the- latter is not prosperous there can not be 
real and abiding prosperity in the cities and towns. 

The teaching of the agricultural colleges has also encouraged farm- 
ers to organize, to study their financial, transportation, and market 
ing problems, and to make an earnest endeavor to establish farming 
on a sounder economic basis. 

TOT rUTUEE Or*THB AORlCUliTUBAL COLLBOES 


Frcun the standpoint of agricultural education, it is generally 
conceded that the influence of the agricultural colleges during the 
last half century’ and especially during the last decade has-been of 
such a cbaxacter as to guarantee for the future increased efficiency 
ill tedchiiiify reseanfli, and extension work* !> In the first place, throng 
the,activities of these inatitutiona, ^ere has been develop^ a ri 
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fund of subject matter for OvSe m all grades of agricultural schools 
from the college to the one-room rural school. Secondly, tJirough the 
efforts of these colleges, large numbers of men and women have been 
trained for efficient service in agricultural teach'ing and research; 
practically every one of them is prepared to do something, for tl»e 
further development of agriculture. Tliere is large promise for the ‘ 
future in this fact, for without doubt the outstanding handicap of 
college and station work in the past has Been a shortage of competent 
'teachers and investigators. 

The future usefulness and progress of the agricultural colleges 
will be largely determined by the' extent to which their physical . 
and financial problems are solved. During the past decade these 
institutions have been con:&onted with* some very perplexing prob- 
lems. For example, they have been cipwded with students. Their 
buildings, in many cases,' have been outgrown; their equipment 
has been inadequate; and there has been a general shortage of 
funds. The lack of funds has made it impossible to* provide many ' 
facilities, and placed a real handicap on much of the work\ A 
modern agricultural college is an expensive plant. It requires large 
sums of mone^ for (1) buildings and equipment, (*2) salaries, (3) 
maintenance of‘ laboratories, (4) herds aqd flocks, (6) land for 
demonstrations and experiments, (6) greenhouses, (7)’si)ecial facili- . 
ties for graduate work, and (8) staff and equipment for a state- 
wide extension program. Most of our agricultural colleges now 
have wise and^ competent leadership, and loyal, well-trained facul- 
ties; their needs ^n the future will center primarily on money, land, 
and equipment. 

Excellent work has been done by many colleges in changing cur- 
ricula to'mect more nearly ‘the modern requirements of agricultural 
education. But in some ‘cases their work is still too largely re- 
stricted to methods of production. It is novj ^nerally agreed that 
well-balanced curricula shoulcl provide an adequate amount of in- 
struction in transportation questions, credits for farmers, distribu- 
tion of farm products, country-life problems, and allied subjects. 

They should also provide for better foundation work in the sciences 
related to agriculture and 'for a carefully selected an^ supervised 
list of electives. 

Some agricultural educators believe that a five-year course should' 
soon be offered by our agricultural colleges. The additional year pwo-; 
vided by this arrangement would enable the student to take up certain 
subjects which have a special value in training for service to society 
and the performance- of .citizenship duties. . Xhere is a. real chal- 
lenge to our agricultural colleges in this enlarged program which 
should make it possible to train some men, perhaps a relativellr £^B|11 
number, for a Ikrger field of nsefulness'in tlie service of agrioulture. 
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, AGRONOMY 

/ 

By Andrew Boss i 

t 

of iHvMon of Agronomy and Farm ilanagmetU, Bchool of Agrioultun, VfA 

• vcraity of Minnesota. 

f .% • 


HISTORICAL 


Education in apiculture has been marked by a rapidly increasing 
body of knowledge, and by frequent enlargement and division of 
fields of subject matter followed by repeated shifting and reorganiza- 
tion of courses of instruction. From a one-professor subject in 1870, 
through the group-subject period of 1895 to 1910, to highly and 
finely specialized fields of subject matter with many instructors, is 
the record of development. Out of this march of propess have come 

many new terms and definitions as well as’ new methods of instruc- 
tion. 

The As^iation of American Agricultural Colleges and Experi- 
ment Stations, through its coihmit^ on instruction in apiculture, 
has contributed to the colleges many valuable ideas and suggestions 
It was through the work of this committee that the term “ agronomy ” 
was adopted, and interpreted to cover in a restricted sense that part 
; of the general field of agriculture devoted to climate, soils, fertilizers, 
and farm crops.* Following the adoption of the term in 1896 there 
came a gradual reorganization- of subject matter to meet tlve demand 
for more highly specialized courses of instruction. By 1910 the 
term had been quite generally accepted and college departments 
were so reorganized as to recopize agronomy as a specific instruc- 
tional field. An examination of the bulletins and catalogues of the 
colleges of that date, however, reveals the fact that while the term 
“aponomy” had been accepted and recognized, there had been 
difficulty in many colleges in reducing the subject matter to the 
restricted field and that it still covered much more territory than 
had been prescribed by the committee. It is nevertheless true that 
much more clearly defined courses were being given than formerly 
and that there was a tendency toward the observance of the classifica- 
tion of subject matter sugpsted by the committee. 

Rapidly shifting and frequently changing courses, offered prior 
to 1910, indicate that instruction in agronomy was in the forma- 
tive state. ' The courses were pneral in nature, dealing largely wiUT 

' " ' I ■ i ■ 

• of the teot}i annuRl ODOYentloii 4>f the Aflsodation of American Agrlcul- 
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botanical classifications and characters, with cropping plans, and 
-^ith problems relating to the. care of soil and crops in the general 
cultural practices. 

DE\’EIX)PMENT OF SUBJBCT MATTER 

State experiment stations, which have been developed coordinately 
with the agricultural colleges, have been a prolific source of subject 
matter for college, cours^. The fact that many of the instructors 
have been engaged also in experiment-station work and that many 
of the experiment-station investigators have been required to do 
some teaching has resulted, in rapidly assimilating in the courses 
of instruction the new fragments of science that are constantly being 
discovered. ^ 

The, administration by the Office of Experiment Stations of the 
United States Department of Agriculture of the Federal funds pro- 
vided for experiment-station work has greatly stiiVnilated interest in 
agricultural research. Following the passage of the Adams Act, in 
1906, definite steps were taken to organize experiment-station work 
on the project basis. This has resulted in more clearly outlined 
investigations and in shifting investigations from short-time trials, 
tests, and observations on how to manage soils and gi*ow crops, to 
the more fundamental and far-reaching problems of soil physics and, 
chemistry, plant physiology, and plant genetics. This research has' 
developed ^n several important phases. Among them are, specifi- 
cally, (1) thd classification of soil types and the development of a 
knowledge of crops and crop requirements on particular, classes 
of ^ils; (2)^ an inci*eased knowledge of the genetic relations of 
varieties and species of crop plants leading toward a more logical 
classification of crops; (3) the application of genetic laws and prin- 
ciples to plant breeding as a means of scientific crop improvment; 
(4) more fundamental knowledge of crop rotations in reldtioiT to 
roil fertility and permanent agriculture; and (5) improved technic 
in conducting field-plot tests resulting in more accurate interpre- 
tation of data on the behavihr of crops and varieties. There has 
l^n a marked tendency during the decade to turn from the secre- 
tive, individualistic type of investigation of the early days toward 
the cooperative and correlated type in which a mass attack is made • 
upon complicated and fundamental problems from the solution of 
which well-established principles or laws may be evolved. As a 
result of this development of scientific n^arch, the subject matter, 
now being included in course instruction is based upon collective 
data gathered from carefully guided and controlled research projects 
reflecting the combined knowledge and judgment of a number of 
workers. ' ’ < 
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DEVELOPMENT OF CURRICULA 



A comparison of the curricula of .1910, in a number of the leading 
colics, with those published since, shows no radical change at any 
one time. As technical material became available through research,^ 
however, there has been a gradual movement toward more highly 
specialized courses in crops and soils. Tliis is quite in contrast to 
the array of general courses offered at the beginning of the decade. 
The specialization of subject matter has gone so far in some colleges 
as to lead to great multiplicity of courses and repetition in instruc- 
tion. This is likely to lead to confusion in the minds of student<i 
As an example of this high specialization it may be noted that one 
' college now offers 36 courses in soils and 22 in crops. Many other 
colleges also have multiplied rapidly th^ courses open to under- 
graduate students. 

Since the subject matter in many other fields of college instruction 
has also become highly specialized and subdivided, it is obviously 
impossible to require that all courses available be included in an 
undergraduate curriculum. There, is, therefore, a decided tendency 
in curricula making at the pgresent time toward the elective system, 
with certain restrictions in the choice and sequence of coui'^s. Per- 
haps the most fundamental change may be noted in the attitude 
toward the position of the elementary’ or beginning courses. For- 
merly it was thought that these ’must bp offered in the freshman 
- year. A preference is now being shown for having the courses in 
botany, biology, chemistry, and phy.sics precede the applied agricul- 
tural courses. This results in the elementary crops and soils courses 
being crowded forward into the sophomore year with the advanced 
courses carried into the junior and senior years. There, are unques- 
tionably advantages in following a cumculum of this natui“e. The 
inclusion in the most modern science courses of illustrative material 
from the economic plant groups and the more directly useful crops 
gives excellent preparation for the agronomy courses, and thus the 
instruction in the agronomy subjects can be more specific and more 
; directly applied to the subject matter covered without the necessity 
of first giving instruction' in the fundcnnent^l sciences. This pro- 
cedure is, perhaps,, further justified by the fact that secondary- 
^hools. are now giving elementary courses in agronomy, and many 
of the students entering colleges have had the more general phases 
of the crops and soils courses. 

important changes made in the agronomy curriculum may 
be stated, as (1) more highly specialized and dependable subject 
oaatteri ^(2) the . development of j the elective system, , permitting 
jgroup specialization; tlie advancement of the elementary, 
courses from thq freeman to the sophomore year; and (4) insist* 
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ence that the science courses be made prerequisite to the agronomy 
, courses, 

important kesults 

It is difficult always to And tangible evidence of achievement in 
education or to expre® in concrete terms -the results of new forms 
or methods of teacliing. It is quite certain, however, tliat the cur- 
ricula of most agricultural colleges not only provide for but insure a 
more tlmrough grounding in the sciences than formerly. It is 
probable also that graduates of agricultural colleges have a mOre 
accurate knowledge of the specific soil and crop needs and of plant 
beiiavior under varying conditions than in the early days. As a 
consequence they are better pi'epai’ed for teaching or for investiga- 
tional work or farming. Unwittingly, j^rhaps, the ciu-riciUum has 
^ been lengthened, not .iii years of undergraduate work, but in the 
time retiuired to gain a knowledge of the subject matter available 
and desirable. It is possible that too many highly specialized 
coyrses have been develoj)e<^in the curriculum of the general student 
as a result of the rapid increase in the amount of information 
available. This may result in tlie student failing to get a‘ broad 
viewpoint in the subject of agriculture because he can not crowd 
all of the agronomy courses into his curriculum without crowding 
out other equally Important subjects. 

It is too soon to ju^ge accurately, but there seems at present to be 
a tendency to swing from tlie highly specialized courses to more 
comprehensive ones for the undergraduate years, leaving the in- 
tensely specialized courses for those who are fitting for sp>eoial fields 
of teaching or investigation, or for those who desire to take graduate 
work. There can be no question about the stimulation of advanced 
study by the introduction of specialized courses and the opportunity 
for research work in the experiment stations. There has been a very 
' rapid increase in tlie enrollment for graduate work at the colleges 
that are equipped and well prepared to give advanced work of high 
quality. The effect of more intensive and accurate teaching and 
greater opportunity for advanced study has been to give better 
preparation to those who go out as teachers. It is also refiected 
in thq wiser management oi crops and soils and better adaptation 
-of crops to needs and environment by those who engage in fanning. 

RXLATTON TO THE ECONOMIC SITUATION 

For many years the emphasis in agronomy instruction has been.on 
phases related to large production. It is probable that production 
will always remain the most important factor in successful apicul- 
ture. , Quite as importent as quantity production, however, u e£- 
31656*— 25 -2 : v ‘ ' ' ‘ ' 
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6cient production. Instruction in agronomy will not be complete 
until it includes information on “ what crops to grow ” and “ why ” 
as well as “how ” to grow them. In many colleges this is provided 
for by including in the curriculum courses in farm management and 
farm ^onomics. Where not otherwise pro^nded for crop economics 
should be included, in the agronomy courses. The adjustment of 
production to the world's needs, the avoidance of so-called marginal 
crops of doubtful value, the selection of crops suited to local needs 
and environment, and the adaptation of crops to soil conditions • 
.must receive attention if crops are to be profitably raised. It may be 
truthfully said that this fact is now recognized and that the colleges I 
are so sIHfting instruction as to teach wise as well as adequate pro- 
duction. Such instruction will eventually lead to the best economic 
methods of utilizing land for the production of necessary food sup- 
plies. 

Instruction in agronomy by the colleges of agriculture has been a 
poient factor in securing the ample production which the world now 
enjoys. The colleges have furnished much of the leadership in- 
volved in the development of the better farming methods and prac- 
tice. The training of farmers so to live that life is enjoyable and 
profitable for all engaged in farming is perhaps the greatest value 
of all agricultural teaching. . 

THE FUTURE 

There is alreadyavailnble mord subject matter than can be crowded 
• into a four-year curriculum. Research workers in the e.xperiment 
stations and in privately endowed institutions are constantly adding 
_to the literature and subject material for college instruction. Broad 
knowledge, keen discernment, and sound judgment will be essential 
in curriculum making in the future. If students are to be so trained 
in a four-year college course as to meet understahdingly the problems 
in education and practical agriculture, emphasis must be laid in the 
freshman and sophomore years upon the sciences related to agricul- 
ture. In the junior and senior years the courses should include sub- 
ject matter related to the application of scientific principles to the 
problems of the farni. The teachers of such courses must be well 
grounded in scientific agronomy and able to generalize from the 
fields of specialized knowledge. It is only in this wajr that scientific 
training can be made useful in fanning. The four-year curriculum 
should be so arranged and taught as to give the student scientific 
knowledge and a correct understanding of productive and practical 
agronomy. TKis is necessary whether he is to become a tedcher or 
an investigator, or will practice the art of farming. This program 
implies that the highly specialized courses should be reserved for 


POMOLOGY 


IS 


upper classmen and for graduate students who are to enter special 
fields. The greatest need of the future will be for teachers Well 
grounded in the sciences who know what and Aotc to teach and who 
have a practical knowledge and understanding of the farm problems, 
with keen sympathy and interest in'the business of farming. 


The subject of horticulture, of which pomology was generally the 
predominating interest, diad practically from the beginning a sepa- 
rate existence in the agricultural colleges. Thus, while many of the 
uc|)artments now of large importance are of very recent develop- 
ment, this subject has been so long established that it would seem 
probable that it might more effectively have found the best division 
^of subject matter with other departments, as well as the best method 
of approach to its problems. In the eatfiest organizations liorti- 
ciilture inclnded not only pomology, vegetable culture, and orna- 
niental horticulture, but also minor interests that did not seem to fit 
efeewhere, such ^ the growing of ginseng or goldenseal. In fact, 
one college dean expressed the view that any crop giown only in a 
small way belonged in horticulture. Generally the same man was 
c.omiH‘lled to give some attention to all of these lines. It was to be 
expected that as college ^ffs grew there would be such a division of 
labor that these separote subjects, certainly such as vegetable growing 
and ornamental horticulture, would be handled by different groups 
of men. In most colleges the departments of horticulture are still 
maintoined, but in tliem are rather distinct divisions, so that a man 
working in pomology is pnerally no more interested in these other 
hnes than he would be if pomology were a separate department. 
Jiven in the subject of pomology itself not all of the field that was 
claimed by the early workers has been effectively occupied. Thus, 
12 lo 15 years ago in departments of horticulture perhaps more 
attention was given to spraying than to any other phase of orchard 
management. Itjs probable that until the last' five or six years, at 
least, more money was expended upon studies in spraying in depart- 
tonts of pomology than in departments of. plant pathology or' 
botany and departments of entomology combined. Yet it seemis 
safe to say that the contribution has been insignificant as compared 
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. with that from departments of plant pathology and entomology. 
The reason is easy to findt^ In disease and insect control, knowledge 
of the organism to be combated is of greater impottanoe than knowl- 
edge of the responses of the <:ree or fruit. The subject of spraying 
is still taught in some pomology departments but it has much less 
emphasis. 

Plant breeding also was early sftressed in departments of horticul- 
ture, usually by men whose greatest interest was pomology. It has 
been found, however, that the pomologist has the**poorest material 
with which to study the laws of heredity, and because he propagates 
vegetatively, perhaps the least interest in complete studies of the 
transmission of characters. The rapid development of genetics has 
been in other departments where better material is found. ^ 

Within the past few years there have been indications that the 
field of business management of orchards, particularly such ptoblems 
as cost of producing various crops, marketing statistics, and the like 
may wisely be left to men in the departments of agricultural eco- 
nomics, whose training peculiarly fits them for such studies. The 
field of pomology seems to l>e narrowing to the study of the fruit 
plant and its environment and the study of the fruit. 

One important pliase of the subject that has been emphasized 
from the beginning is systematic pomology. Tliis continues to find 
a place in the work of all important colleges, though at the present 
time there is possibly a little less emphasis placed upon it than there 
was 10 years ago. Many teachers find it a difficult subject in which 
to interest students. This is perhaps partly because they have 
generally interested themselves only in the^ fruits of the Temperate 
Zone climate, and the number of species is so' small that not niuch 
time can be used to advantage in teaching students to identify them. 
And since no way has been found to identify varieties by means of 
keys, not enough order can generally be put into variety studies. 
Then, the teachers in this line have generally had their large^ 
interest in problems with the culture of the fruit, that seem to 
offer a more promising field for research. Since not many Commer- 
cial varieties are involved in the entire Temperate Zone fruit in- 
dustry* of America, it has seemed to, most workers that the greatest 
service to the indpstry could be^ rendered by means of’ research in 
cultural problems, l^ile this subject- has not appeared to most 
students a promising field of endeavor a considerable amount 'of 
research has been done, and some outstanding work froth the New 
York State Experiment Station at Geneva has been published dur- 
ing the last 15 years. The value of such research is coming to be 
r^lized in its conpection with the breediftg of fruit. Most of the 
.fruit plants live so long and are grown in large numbers with 

:>•! If •• ' ' * 
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suoh great difficulty and exjjen^ tliiit they are not satisfactory 
material with which to study principles of’lwsredity, and the finer 
genetic principles .are not readily a]>plied. Except under peculiar 
local or temporary conditions, the search for now varieties fs’ by 
far the most important work that can be done 'for the fruit growing 
industry, and so far the most important guide in fruit breeding is 
a broad and intimate knowledge of fruit species and varieties. 

The other field that continues to be stressed in pomology is the 
resi)on« of the fruit plants to the various cultural treatments and 
to variations in natural environment, and resixmses of the fruit 
lissue to cultural and natural influences and various harvesting, 
transportation, and storage practices. Teaching the responses to 
culture and environment is not so easy with fruit plants as witli 
annual or biennial planta Tlie student does not sUy in college long 
enough to see the response to treatments that he may give in labors* 
tory exercises. He must accept the teacher’s statement that the 
method recommended is the correct pne. This, of course, is not true 
of problems in fruit handling, since the student can see the fruit 
as it is put in storage, and when it* comes out at the end of the 
season, and thus readily learn* for himself the influence of the various 
practices upon the keeping of the fruit Earlier teachers were 
compelled to base their conclusions as to cultural practices upon * 
indirwt information. Apparently there was a considerable amount 
of faith in such conditions. Thus, up to about 1905, or a little 
later, a good deal of emphasis was placed upon analyses of fruits, 
leaves, and twigs as indicating the fertiliser need of the different 
fruits,' The time when fruit bud formation begins in summer was ' 
also early stressed as suggestions for practices. We know now that 
such studies- can be used only in connection with experiments with 
cultural practices. * ^ 

During th« past 10 or ^5 years there have been appearing the 
results of field experiments with actual cultural' practices. Among 
the most careful of these, as well as the most extensive, were tho^fiy 
Pickering, of the Woburn E^xperimental .Farm, England. It is need- 
less to say that the Faults from such experiments have been conflict- - ^ 
ing.^ This was to ^ ’expected because of the different soils and 
climates in which the work was done, and the very wide experimental • 
error inevitably assoeiated with experiments with trees. Possibly, 
howeverj the experimental error wm found to be’greater than might ' 
have been anticipated. Unquestionably with few, if’ any, of the 
experiments ai^ conclusions justified when based upon differences no ’ 
greater than 25 per centr^ These results have been so discouragirg 
^at many of the bwt-tiramed vrpAers are inclined to minimize th e 
importance of such experiments and place grater value upon phyao* ’ 
^cal studies. It should be emphasised^ however, that these lesulte 
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furnish ns Avitli niiichJbetter information than we l»ave l»een able to 
secure by any other iiiethoil. llius after Jong observation- of orchard 
practice it- was still taught that nitrogen must be used in the orchard 
very cautiously or it \<ill throw the tree into excessive^ vegetative 
growth and reduce fruitfulness, yet we "know from these experiments 
thid, in America, generally, nitrogen is the element most likely t<) be 
applied profitably. And oven in very fertile soils there is little' 
dangdr of reducing fniit fulness by the use of nitrogen. Even though 
the error in such exi>erimonts is great and it has not been possible 
to study responses smaller than 25 per cent, it is of value to bring 
the range of doui^t to thal margin. Resulting from such field exj)eri- 
ments, wo have fairly conclusive proof that in the Ajsiericnn orchanl 
potassium and phosphate phosphorus are so seldom present in the 
soil in insufficient quantities for high production of fruit trees that 
the problem as to these elements is a minor one, though at least one 
soil condition has been found where for peaches application of 
potassium is of great value. On the other hand, while we formerly 
nitro^n with some fear that it might stimulate vegetative" 
growth to an injurious extent ami thus reduce fruitfulmw«, we have 
found that this very’ seldom happens, and as a matter of fact, nitn^ 
gen is the element that can most often be applied with profit. Fur- 
ther, we have learned that while the soil must lie low in available 


' nifrates l>efore the apple, j>ear, blackberry, and probably the currant, 

' grown under the cultivation and cover-crop system, will show 

rehouse to applications of nitrogen, the peach, cherry, plum, r^p- 
and gooselierry^ are much more likely to show a response. By 
.field e^)eriment6 we have learned, not only the injurious effect of 
oil trees, but that by the use of nitrogen that injurious effect can, I 
apple at least, be largely overcome. We have further 
learned that neaply all orcharilrsts have been pruning young trees too 
severely and tlms delayrng the time when they should be expected to 
bear profitable crops and tbat summer pruning does not stimulate 
^ fruitfulness, but probably the'reverse. We have also learned, with 
^ reawnable certainty from experiments, that ^ alternate bearing of 
fruit trees can not be prevented by thioning, and that thinning can 
be expected to be ttvfitable <Mily through* the influence on the crop 
Chinned, or throu^lT its effect on' the growth of the tree. Such infor- 
mation is of the greatest value, since it concerns the most essential 
orchard practices.^ ' 

Perhaps the greatest contribution of these field experiments is to 
teach workers the importance of certain refinements of methods by 
which unquestionably the range of experimental error will be re- 
duced. Among these are greater replication of. plots receiving the 
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same trefttment ; pneliminary periods of about four von re before 
treadnente are varied,' during Which records are kept for all of the 

LTh studies of apparent responses. The pomolo- 

pst has found his field, hAs learned many of its difficulties, and is in a 
jjosition to make larger contributions. It must Oliadmitted, however, 
that so far, his contribution to the fruit industry has not been so 
{nyat as that of the entomologist and the pathologist, ^ 

In the future there will be a clearer recognization of the value of 
systematic pomolo^^ and of its field. It will not be looked upon 
as a niere incident in the work of a department.to tauglit by any. 
one who iupiwm to have the time, but that men will be^hosen par- 
ticular ly for this work. Such men should have, ip addition to an 
intimate knowledge of orchard practice, an exte;isive training in 
plant taxonomy and ecology*. No leis attention will l>e given to study 
of varieties, but much more attention will, be given to botanical 
re at onships, distribudon, economic impoi/mce, culture, and uses of 
all the fruits of the World, particularly tho^ that may come into 
comiietition with the deciduous fruits. This work will have two main 
objecte: To broaden the student’s interest through a knowledge of 
his industi7 as praciiwl by people in variods parts of the worl^ and 
to form a background for the greatest posable improvement in the 
fruit industry—the secunhg of better ^varieties. 

Of .course, men who are to stress cultural problems will generally 
have laijge training in physiology and chemistry. The general prac 
tice both in teaching and research, will lie to start with the industry ' 
is it 18 found, study the problems as they present themselves in the or- 
chard attempt their solution by variations in cultural practice, and, 

•a the last step, study both the physiological and chemical responses 
totliesc variations in practices. In othei^ words, the methoil wiU>be ^ 
to work backward from the problem, as it' presents itself in practice, 
step by step,' using superficial studies firet, rather than attempt to 
secure an answer &y reastoning from jupdamentaJ studies. The 
^oher will .realize more and more tha^m dangerous to give hia 
students theories asf to wise practices, based not upon trial of the 
practice but upon his conceptions of the nature of the tree. For his 
ow edge of the tree wilj for a long time be very incomplet^e. De- 
ducing systemg of prajptice from physiological principles, or what 
toe teacher thi^ are physiological principles, is a pleasing method 
M teaching, but it will be used largely only by teachers whose knowl- 
complicated responses of trees is very limited. More 
ttd more sudkspeculation will be eliminated from courses in pomel- 
os, and physiological Imowledge, though used more extensively. 

Will be used more cautiously, primarily to supplement or explain 
ttoults of actual trial of practices. 
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The vegetable gardening industry had its rise* in the vicinity of 
our earliest cities at the time when home gardens were no longer 
able to supply the needs of the inhabitants. For decades the proo- 
esses of production and marketing were carried to completion withni 
^ the imiqpdiate environs of the city. Even when truck farming <» 

* production for shipment to distant markets began about 1895, it 
.was in Isolated districts.. Thus it came about that the vegetable* 
grower has been late in developing a group consciousness which 
would enable him to formulate his needs and to express his de- 
mands. Meanwhile, other branches of ' agi-iculture attracted the 
attention of the workers in the uewly establislied colleges and ex- 
k perimeht stations, either through calls for help against enemies 
which threatened disaster or through recognition .of the relative 
importance of the industries as they then stood. 

For these reasons those joung men the last quarter of the 
nineteenth century who looked to agriculture for a profesOTonal ca- 
reer were trained in animal husbandry, agronomy, or pomology. 
With their interests thus established they naturally continued in 
the.ir fields and the development o^ interest in 'other branches was 
a slow process. 

The vegetable business has enjoyed an unparalleled growth during 
the past two decades. The total value of products according to 
census figures has grown from 217 millions of dollars in 1899 to 
417 millions in 1909 and 1,302 millions in 1919. Of cour^ the^attw 
figure was reached under conditions of wty-time price inflation, but 
a figure comparable to that of the previous census would be not 
less than 700 millions. Further, the 1919 figure_^represerfts 8.8 per 
cent of the total value of agricuitural crops for that year. In New 
Jersey this percentage amounts to 40 and in New York, with its vast 
acreages devoted to production of dairy feed and other general farm 
crops, it an^ounts to 25 per. centxif the total 
Prior to 1908 the commercial vegetable industry was almost wholly 
, unorganized und it possessed no journal Jf its own. Neither were 
there liaore than a few books on the subject, and most of these were 
amateur rather than professional or x^inmercial in their bent. At 
there were not more than four or five vegetable sp eci ali ty 
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I in the colleges. The year 1908 saw the establishment of the Virginia 
Truck Experiment Station, the -organization of the Vegetable Grow- 
ers Association of America, the founding of the Market Growers 
Journal, and it found a few men such as Lloyd and Watts giving 
enthusiastic instruction in the subject in certain of the agricultural 
colleges. Most of the courses in vegetable gardening at this time 
were handled by men whose, chief interest wa»>'in fruit. TTie point 
of yifiw in most cases was that of the home garden rather than of 
the commercial industry. ‘ ' 

From 1908 oriward there has been a steady increase in interest 
in vegetable gardening in the colleges. 'The number of specialists, 
the number of courses offered, and the number of students have all 
shown marked progress^ In 1912, five institutions offered for four- 
year students as many as three to five courses in vegetable garden- 
ing, 9 offered two courses and 21 offered single courses. A total of 
57 courses was listed at that time. .Thirty-five colleges offered 
general elemental^ courses, often emphasizing home production as 
much as commercial. Ten offered general advanced courses, mostly 
commercial in viewpoint, 6 offered courses ih vegetable forcing, 3 
in systematic vegetable crops, and 3 special courses in home garden- 
ing. Prtif. H. W. Schneck presented corresponding data for 1922 
at the Boston meeting of the American Society for Horticultural 
Science. He found vegetable courses in all the State colleges but 
one, 10 offering ^ or more, 8 listing 3- or 4, the others about 
equally divided between 1 and 2. He found 32 institutions giv- 
ing general advanced courses, 18 courses in vegetable forcing, 
12 in systematic vegetable crops, and 3 on potatoes, while home- 
garden courses, aside from the general elementary courses, had dis- 
appeared. 


PERSONNEL ' 

Since 1908 the number of vegetable specialists h^ increased 
greatly. It is impossible to draw lines sharply, but a perusal of 
the list of workers uncdVers at leas# 80 names of men whose activi- 
ties are wholly or almost wholly devoted to the vegetable crops. 
This does not include many part-time men. In 1910 Cornell sup- 
ported a single vegetable worker. At present the department of 
vegetable gardening numbers a* staff of 10. ' ^ . 

Along with the increase in the number* of specialists has come a ' 
marked increase in standards of training. Up to about 1920 not a 
man with a doctor s degree was to found in the field. At present 
there 4ire six or eight men with the de'gree of Ph. D.^ hnd many more 
appro^iching this standard. ' Still others have accepted the ideal of 
fundamental training and are aoquffibg the desired equipment '‘in' 
less formal ways. In other words, tfee majority of the workers have 
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set about the t^k of building their profession upon the foundation 
01 the basic sciences. 

Ju^ as si^ificant has been the* development of interest in vege- 
table gardening undertakings on the part of workers in other de- 
partments. Ten years ago pathologists and entomologists gave 
want attention to the enemies of vegetables. A glance through the 
* reveals a very strong representation of 

^ i* breeders, soil specialists, rural economists, 

and physiologists are. all turning to garden problems and are making 
welcome contributions to the field 


literature 

% 


The hterajiure of vegetable gardening has advanced in marked 
degree, though naturally and pfoperly enough hardly in propor- 
tion to the other evidences of growth. Bailey’s Principles of 
Vegetable Gardening, appearing in 1901, was the first text intended 
for college students. It .has been recently revised in such a way 
that it becomes the best authority -on the systematic botany of 

■ TS ! Z?. by .Watts and Corbett appeared in 
1912 and 1913, respectively, and, according to Professor Schneck’s 
queajionnajre, are still the most widely used. Texts by Lloyd and 
Boyle are also in use. Thompson has just published a work which 
goes ^rther than any previous volume in assembling the research 
enatenal that bears upon vegetable gardening and relating it to the 
practices of the industiy, also in- making u e of available infor- 
mation from neighboring sciences. 

- . ^ bulletin file on vegetable gardening contains hundreds of titles, 
including extension publications for home and commercial gardens, 
descnption and classification of varieties, reports of experimental 

work, Md raor§ recently a small but increasing number of excellent, 
research papers. 

The ra^id growth of interest in vegetable gardening has brought 
with it mdny problems of organization and method. It may be 
afflumed that tlie function of college work in this subject is to serve 
the vegetable-groVlung industry through research, and resident and 
extension teaching. At first, practically the whole emphasis was 
placed upon the teaching work. With the advent of the extension 
moveinent, vegetable gardening has shared in the activity, though 
m smaller degree than many other branches of agriculture. 

a. . ^ 

TEACHING 

Teaching, in vegetable gardening seeks to train specialists who 
will ^gage in production or in institutional work. It also offers an 
iBsight mto the field to larger numbers where primaiy interest lies 


iii 


r VBCIETABLE OAfiDENIKO £1 

[ in same other ^rection. 'Die increasing prevalence of commercial 
vegetable g^ing on the general farms of the country adds signifi- 
cance to this p'fiase of the work. The general elementary courses 
serve this group apd also afford a starting point for the specialists. 

In fact, the tether usually regards this course as a tecruiting ground 
from which ho hopes to enlist a choic^ group for further training. \ 

The vegetable specialist who is to serve the future must be possessed 
of a lively interest in the field. He must share the practical point * 
of view of the grower and the inquiring mind of the scholar. In 
dual outlook li^ safety against developing either mere artisans 
^^■mcn whose bent is purely academic. He must gain experience in ■ 

IV operations by actual service on vegetable farms. In college he 
irlhst acquire a broad foundation in ipiderlying sciences as well as 
in his own subject. •, *> 

The vegetable-gardening teaching, both in the classroom and in the 
field, has been largely empirical, being based chiefly upon the prac- 
tice of successful growers. The experimental material is meager’ 
at best, and many courses have' not taken suflScient account of the 
information actually in print. The growling realization of the need 
for a large body of research results, on which to found classroom and 
extension teaching, has been a potent stimulus for inve^ig^tional 
activity. To-day tlie teachers are making fuller use of the literature 
and of the contributions from underlying sciences, such as botany, 
physiology, soils, genetics, and economic's, with the result that the 
instruction is being placed on a much more scholarly plane. 

Many methods are in use in vegetable-gardeping teaching. Years 
ago the classroem work in too many cases consisted chiefly of recita- 
tions from a text supplemented by more or less mndom remarks 
gathered in field experielice and visits. On the other hand, Such 
men as Massey, Bailey, Watts, and Lloyd prepared lectures that were 
both enlightening and inspiring. These men laid the foundation 
upon which the..5vhole fabric of institutional service to our industry 
is being constructed. * 

Present-day class work does not aim primarily to teac^ the student ' 
how to do things, but rather strives to equip him to make his own 
rolutions of problems as they arise. In the classroom the student 
is encouraged not only to acquire information but also to digest it . 
and to make applications. While the material of the sciences is 
extensively used, field practices are not allowed to pass out of view. 

Early laboratory work frequently consisted in doing the things 
that needed to be done in the gardens on a given day. The introduc- 
tion of individual gardens has made the laboratory, work a means 
of raising questions and has given opportunity for demonstratlonal 
answers. Emphf^s is well placed upon developing the student’s • 
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personal familiarity with the actual plant material. This is one 
of the great TOntributions of the courses in systematic vegetable 
crops in addition to teaching. the taxonomy, types, and varieties of 
the vegetables. 

Graduate teaching in vegetable gardening is making rapid gains. 
It i^ generally^eemed best for a specialist in this field to take his ’ 
minor or his major subjects or even both in underlying sciences in 
order that he may have as full use as possible of their equipment in 
dealing with i^rdening problems. Several men have done this, 
interest and point of view being the anchors which hold them in the 
field of vegetable gardening. 

BESEABCH 


Early experiment station work in vegetable gardening consisted 
chiefly of variety studies and of field and ^eenhouse experiments. 
Much of the systematic work consisted of mere descriptions, some 
neither orderly nor complete. Sturtevant and Goff, at Geneva, were 
pioneers in systematic studies. The former searched botanical litera- 
ture to the depths, and the latter drew upr keys and classifications in 
> addition to conducting comparative trials and making descriptions. 

The value of much of the investigational work', conducted prior to 
1908, was undermined by attacldng too many questions in one experi- 
.ment and through the lack of checks and repetitions, as well as 
throu^;h the failure to adopt a critical attitude in interpretation. 
Nevertheless, a number of workers published material. of lasting 
value, among them Bailey, Lloyd, Austin and mite. Price and 
Starnes. 

The first task in vegetable experimentation, of course, wa^ to learn 
what happens pnder special treatments or conditions. The early 
tendency was to seek the best practice by routine methods. More 
recently the need for a broader foundation has been realized, and 
there is now a tendency toward the type of research which seeks to 
underhand the principles lying beneath the observed outward mani- 
f^ations, striving to discern the various links in the chain of causa- 
tion which lie between the initial treatment !jnd the final effect. 
Applying nitrate, the student is interested in its history in the soU, 
its entrance to the plant, its travel and transformations within the 
plant, and the ways in which it affects the processes of vegetation 
and fruition. 

Physiology and chemistry have been used to a large extent' in' 
building knowledge in vegetable garderfing. This is but natural 
and may be exp^^d to continue. In the future it may be expected 
toat furtl^er use^ will be made of such branches as histology, soil 
^eilce, meteorology, and physics' and others. The light of syste- 
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matjc botady is being focused upon problems of types and varieties, 
and the principles of genetics are being widely employed in the 
improvement of vegetable forms. 

While th6 laboratory and microscope are coming into wide use, 
field trials are not abandoned. It is realized that light from every 
possible angle is necessary before such extremely complex problems 
as crop nutrition, tillage and cultivation, rotation relations, and irri- 
gation practices can be solved. 

Tliere are now at least five substations or branch research farms 
devoted primarily to vegetable studies. The growth of these out- 
lying stations .demonstrates the recognition of the importance of 

^eg(*tahle gardening and also of the necessity for securing 'suilable 
land. 

« 

f 

EXTENSION 

Extension teaching in vegetable gardening is recognized in most 
of the States. The worker formerly engaged chiefly in farm visits 
and lectures of the institute type. The demonstration method has 
now taken firm^ hold, and workers generally give it the leading 
emphasis. Meetings are usually concerned with b specific topic of 
interest to a given group or community, frequently being held in 
connection with a demonstratirn Local schools of three to five 
days duration afiford opportimity for connected subject matter 
study. The extension worker is no longer satisfied to merely answer 
practical questions, but he seeks to build an understanding of princi- 
ples as w’ell. He prefers to help the grower answer his own ques- 
tions rather than to deal in categorical statements and s})ecific advice. 

ORGANIZATION 

There is wide variation in the organization of vegetable work 
in the Various institutions. Vegetable gardening first appeared as 
a phase of horticulture but it was generally overshadowed by the 
great interest :n pomology. More recently heads of horticultural 
departments have recognized the growing importance of the field 
and have sought specialists, and in many cases have established 
separate actions or divisions of vegetable gardening coordinate 
with pomology, landscape art, and floriculture. At Cornell and 
California vegetable gardening is organized as a separtkte depart- 
ment. There are still some colleges where the vegetable teaching 
18 Reside line for a man primarily interested elsewhere. The fact 
that almost every State pokesses a sizable and growing vegetable 
industry is gradually bringing about the universal employment of 
vegetable specialists and the recognition of the field as a distinct 
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branch of horticultih*c. The cliief obstacle at present lies in the 
shortage of adequately trained men. ‘ 

Much coidd be -written about the progress of vegetable gjii-dening 
in extension and in the farm bureau, in junior club acftivities, in the 
secondary and vocational schools. Suffice to say that progress in 
these fields is no. less marked than in the colleges, with the result 
that the industry is aided and interest is aroused which insures for 
the future a supply of well-trained men which will correct the ex- 
isting shortage. - 

r • 

Chapter V 

FORESTRY 

By Hbnbv b. Oravek 

Fotmer Chief of the United Btatea Forest Service, V. 8. Department of Affrioulture 


Educational institutions have played an important part in thb 
development of forestry in this country. Thirty to forty years ago 
the practice of forestry was almost nonexistent. The Government 
had not yet undertaken to protect the forests on the public domain, 
practically no private owners were seriously endeavoring to practice 
forestry, and the destruefion of our forests by fire and other agencies 
repre^nted a direct loss of no less than $50,000,000 a year, A 
Division of Forestry had been established in the Department of 
Agriculture under the leadership of Dr. B. E. Fernow, who with a 
small group of foresters was conducting scientific investigations 
and carrying on a campaign of public education in regard to the 
importance of for^try. In addition to this* group, there were a 
' number of far-sighted men who were working to bring about a 
change in public sentiment regarding our forest resources. Most of 
these men were connected with educational institution^.^ Among 
these early leaders of forestry were Professors j 

Brewer, of Yale; Spaulding and Beal, of ^lichigsiLj^^essiy^m 
Iowa; Rothrock, of the University of Pennsylvania; and numerous 
other educators. The jnajority of them were botanists and geog- 
raphers whose field of work brought them into contact with the 
widespread destruction of the forests that charaeferized that period. 
The individual efforts of these men in their public addresses and 
publications and in their teaching at their respective institutions 
had an important influence in laying the early foundations of 
forestry. 



F0RE6TBT 


25 
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J 

Thirty years ago there were no schools which undertook to give a 
full technical training in forestry. The subject however, 

touched upon to some • extent in the curricula of a good many 
of the land-grant colleges. In 1897, no less than 22 agricultural 
TOlleges were represented as giving some instruction in forestry. 
These includl^d the agricultural colleges of Alabama, Arkansas, 
Connecticut, Iowa, Idaho, Kansas, Michigan, Minnesota, Missouri,’ 
Montana, Nebraska, Nevada, New Hampshire, North Dakota, Ohio, 
Pennsylvania, Khode Island., South Dakota, Texas, Vermont, Wash- 
ington, and West Virginia. This work vari^ from a few lectures 
to courses' of instruction extending over two terms. The subjects 
taught were primarily the general economic importance of forests, 
the identihcation of trees, and the methods of tree planting. In 
^addition to the foregoing institutions, it is understood that forestry 
was touched on incidentally in the courses of botany and horticulture 
in the agricultural colleges of Virginia, North Carolina, Gleorgia, 
Mississippi, Colorado, Oklahoma, Indiana, and Maine. 

This list of educational institutions which 25 or more years ago 
were giving some attention to forestry is somewhat surprising, knd 
the question may be asked why these efforts did not lead to more 
direct results in the better handling of our forests. It will be re- 
called that the first efforts of forestry in this country were in the 
direction of planting trees either on areas where the forests had been 
entirely destroyed or on the prairie regions of the West. The early 
pioneers in the treeless regions were very much embarrassed on 
account of the lack of lumber for building material; Transportation 
had not yet been developed to make available the great pine forests 
of Michigan and the South. ^ About the same time the accessible 
pine in the eastern forests was being rapidly cut out and the more 
distant supplies were not available because of the lack of trafisporta- 
tion. The fear of a scarcity of timber became so prevalent that, 
dming the decade following 1867 no less than 16 States passed laws 
for the encouragement of tree planting, and the Federal Govern- 
ment enacted the timber culture act looking to the same end. 

Instruction in forestry at the different educational institutions 
during the nineteenth century was largely confined to the problem 
of establishing forests on the farms in the treeless regions or the 
restoration of trees where the for^ had been stripped off. Neither 
the educational work nor the legislation of the Federal and State 
Governments touched the vital problems of the proper protection, 
management,' and perpetuation of existing stands of timber. 
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A real beginning of an effective forestry movement in this country 
was made when the United States Government assumed the respon- 
sibility of protecting and administering the ^Pi^ts owned by the 
Nation. The authority for establishing Federal forest reserves was 
granted by Congress in 1891. It was not until 1897, however, that 
legislation was enacted providing for the administration of these 
properties. This legislation was passed only after a vigorous con- 
^ troversy which in itself had the effect of calling public attention to 
the importance of forestry. Since that time tliere has been a le- 
markable change of public attitude toward forestry and a great 
advance has been made in administering the public properties and 
in the enactment of legislation by the States. Tlie success of the 
forestry movement so far achieved has been {>ossible because of the 
work of the educational institutions ip training a body of ^profes- 
sional foresters. 

In 1897 the United States Government embarked upon a new. 
policy of public-land administration. It had the task of protecting 
and administering many millions of acres of forest land, and it had 
no profession of trained, foresters to draw upon to handle this im- 
portant work. A number of far-sighted .institutions saw the neces-, 
sity for a body of technically trained men, both for the new work 
on the public forest reservations and for the introduction of forestry, 
practice elsewhere. The first institution to *establish a high-grade 
school of forestry was Cornell University in 1898. This was organ- 
ized as a separate college in. the university and was supported by 
State funds. A tract of 30,000 acres in the Adirondack Mountains 
was also provided to serve as a practical training ground for the 
students and as demonstration of the methods of forestry. During- 
the same year a private school of forestry was established at Bjl^ 
more, N. C., under the direction of the forester of the large e^f^ 
of George W. Van.derbilt. This was not of collegiate grade, ^^hss 
a historical importance, however, because a number of men who 
later became leaders in the country obtained their first training 
there. In 1900 Yale Univei-sity organized a school of forestly 
which offered a course of two years for graduate students. Though 
the Cornell and Yale curricula differed in some respects, they both 
set a high educational standard which was of great importance in 
the history of forest education during Jhe succeeding two decades. 
As a result, of circumstances, which it is unnecessary to mention in 
this paper, the school of forestry at Cornell was disrontinued after 
four years, hut was reestablished under a different forin in 1910. 
The Biltmore School was given up in 1912. 
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Between 1900 and 1910 tl^ere was ji remarkable expansion of th,e 
Federal activities in forestry. The system of national forests was 
extended so that by 1910 they included a net area of about 170 mil- 
lion acres. Legislation was also secured which enabled the build* 
ing up of a competent administrative organization for protection 
and for the Jjandling of the business of the national forfsts., The 
Forest Service', established under its present name in 1905, with a 
4 new recognition and authority, called for a large number of tech- 
' nically trained m^. For a time the demand of the Government 
was far greater than could possibly be met by the forest schools. 

young man entering a forest school had a practical assurance 
X^at upon graduation he could secure a position with the Qovem- 
ra^jit, with a favorable opportuni^ for importapt work and ad- 
yanc^ent. In some years the Gtovernment appointed as many as 
75 men of the highest technical grade and over 300 ‘men of the 
ranger class. ' . 

This demand for trained foresters by the Gk>\’emment caused 
many young men to enter the profession, and it also led *to the or- 
ganization of courses for the training of technical foresters by a 
number of colleges and universities. Duringi the decade following 
the establisliment of the forest schools at Cornell and Yale, there 
were organized technical courses in forestry at Harvard, at the 
Cniversitie.; of Michigan, Minnesota, Nebras^, Missouri, Washing- 
ton, Idaho, Georgia, and Maine, at the State Colleges of Michigan, 
Iowa, Massachusetts, Pennsylvania, Colorado* Washington, and Ore- 
gon, and at Colorado College; and there was established the Penn- 
sylvania Academy of Forestry for the training of students for State 
service. In 1910, Cornell University reestablished a full course in 
\ forestry as a branch of the college of agriculture; and very shortly 
there were^ organized courses for full technical training in forestry 
at Syracuse University, the University of California, and the Uni- 
versity of Montana. More recently a department of forestry baia 
been organized at Bates College, and special courses are now offered 
in a number of land-grant colleges. 

, The majority of these institutions offered a four-year under- 
graduate course leading to a special degree in forestry, and of the 
same general educational, standard as the undergraduate courses in 
engineering, agriculture, or other spe^kd branches of study in the 
respective colleges or universities. Three forest schools, Yale, Har- 
vard, and Michigan, offered a two-year ^stgraduate course requir- 
ing admission an undergraduate degree from a collegiate insti- 
tution of recognized standing. At the same time provision was made 
for undergraduates in these universities to anticipate certain courses 
81666*— 28 8 ’ . 


ERIC 



28 * ' lANTMJBANr COLLSOR EDUCATION, IdlO-lfiSO | 

■ in forestry and to complete the graduate work in one year. Later ' 
on a number of the other schools offered postgraduate work, placing ! 
their courses !n substantially the same class as Yale, Harvard, and 
Michigan. 

* . * » .. •' 

OBJECTIVE OF TRAINING IN FORESTRY 

I 

At the beginning practically all the forest schools aimed to meet 
the demand for men in public service.' The Federal civil-service 
- examination largely governed the standards of training and the 
United SUtei Forest Service absorbed most of the graduates. Thus 
in 1912, there.kWere about 20 institutions, many of them supported 
by individual Statea, preparing men for the national service. About 
that time occurred a reaction that seemed t<? indicate an overdevel-' 
opment of forest education. This was due to the rather abrupt 
dropping off in the annual demand for technical men by the Foros^. 
Service. The first organization of the national forests had been 
completed.^ Thenwd for a large -number of new recruits each year 
had passed. F rom that time the requirements would l>e confined to 
replacements and tq the handling of new work authorized by addi- 
tional congressional appropriations. The idea became prevalent 
that already the profession of forestry was fuily supplied. Many 
forest schools found their mmbership seriously diminished and 
faced the necessity for readjustments both in the objective and in 
the plan of instruction. 

The idea that the 'profession of forestry had reached its limit 
was,. of raUrse, wholly fallacious. We had made only the first be- 
ginning in establishing forestry in this country, and our efforts were 
largely confined to the work 'of the Federal Government. The de- 
velopment of 20 institutions to recruit men for the Government 
service wm ill-advised, and when the demand for men in that work 
was curUiled the forest schools had to adapt themselves to the new 
conditions. 

One of the fir^ results of the changed conditions was that sev- 
eral institutions entirely altered the character of their courses. 
Harvard University gave up its full course in forestry and substi- 
tuted specialized graduate work in research and other lines. The uni- 
versities of Nebraska and Missouri, the Massachusetts Agricultural 
Ckillege, and the State College of Washington confined their activities 
to courses specially suited to t^ie needs of students of agriculture. 
Other institutions likewise modified their courses to' meet special 
local needs for forestry training as well as for such demands as 
continued in the Federal service. 
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I STANDARDIZATION OF FOREST EDUCATION 

I ' The rapid de\*elopment of specialized training in forestry re* 
I suited in a di^e^8ity of educational standards in diffeient institu- 
I tions. While the scope of the instruction given at the various forest 
I schools followed the general pattern originally set by Cornell and 
I Yale, there was considerable of diversity in the character and scope 
I of individual courses and in the methods of instruction. An ini- 
I portant step was taken in December, 1909, when a .conference was 
called by Gifford Pinchot, then Chief Forester of the United States, 
for consideration of the aims, scope, grade, and length of course, 
of a twhnical training in foi>estry. A copunittee was appointed, 
of which the writer was chairman, to fonnulate a plan for the 
standardization of the requirements of education in forestry. The 
committee presented its report at a second conference held in De- 
^ ^inber, lOll.* These conferences and the approved report resulted 
* iii clarifying the objectives of forest education and in setting certain 
broad standards in regard Id the ground to be covered, the length 
of course, and the methods of instruction. A general agreement 
was secured regarding the scope of an undergraduate course iu 
forestry. At the same time the limitations of such a course were 
recognized, and the need shown for a fifth or sixth year of special- 
ized work for those who desired to secure the best technical training 
in forestry. The forest schools found themselves in the same posi- 
tion as the schools of engineering. 

llTPBOVElfENTB IN RECENT TEARS 

The past decade has been characterized by various changes in 
courses of instruction shown by experience to be desirable, and by 
the strengthening of the institutions in personnel of the faculties 
and in improved equipment and facilities for teaching. Experience 
demonstrated certain weaknesses in the original plan of training. 
At the beginning, the courses of instruction centered chiefly about 
the problem of forest production, and, special consideration was 
given in the foundation work to the biological and physical sciences. 
This was sound but the curriculum in most school^'was deficient on 
the engineering side of forestry. A well-balanced course of study 
in forestry should comprise enough mathematics/and engineering to 
enable the graduate to handle the problems bf forest surveying, 
Jogging engineering, lumbering, and lumber manufacture, which 
nearly every practicing forester is bound to meet. The recognition 
of this has resulted in the development of two schools of thought; 

• Forestrj QuArtariz, toL 10, no. 8, 1812. 
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Some institutions place the chief emphasis* on the productivs I 
1 as in the case of apiculture; ntliers aim to 
make forestry more a science o^ engineeririp than of production. 
The western forest schools especially have inclined to give emphasis 
to training men in logging engineering and lumbering. There is 
a place for spwial training for those who wish to enter the lumber 
industry. The curriculum in such a course should l)c strong in 
mathematics and engineering, and there should, also, lie instruction | 
in special features of the luml)er business. It would l>e unfortunate, 
however, to permit the instruction in lumlwring in a freest school 
to overshadow the productive sciences to a dcgn*e that would load 
to a lowering of the i^andards of h'restry. Most schools are en-*! 
deawring to preserve a prope; balance l)etween the instruction in 
forest production and that in forest utilization. Tins ij% being done 
by offering elective courses that enable the studc'^t to .s|)ecialize in 
forest engineering and lumbering, or iiT silviculture, or to obtain a 
broad training that includes a sound foundatiep in both » branches. 
#“ A re^nt development has been the demand for men by the wood- 
using industries. Tlie problems of seasoning wood, of chemical 
and other by-products, of paper manufacture, etc., are assuihing 
Increasing lm|>ortance, and the manufacturers are looking for men 
with a knowledge of forestry and a s|)ecial training in tl>e tech- 
nology of wood. Tlie College of Forestry at Syracuse is making a 
special feature of work in foresl products. 

Tlie nreasiire of advance in forest education was shown at a con- 
ference of forest schools .held in New- Haven in Decemlier, lt>*20. 
An e.xcellent report of the proceedings has been piibli.<$hed by (he 
Bureau of Fxlucation (Bui. No. U, 1921), in which definite 
standards are set forth for undergraduate and graduate courses, 
for ^ectivee, for ranger courses, and for courses in rocntional train- 
ing. The schools hove adjusted themselves to the needs of the 
country for fore.«ders, and they are reaching out into specialized 
fields of training for the industries as well as for research, for teach- 
ing, and for the general practice of forestry. 

This development has bwn possible only through the building up 
of a more oompetent personnel* in the staff of instructors. Tlie 
teachers are now more mature and have a richer fund of experience 
than formerly.' The schools have also greater resources and are 
able to empl<^ specialists in different branches of forestry. In only 
a few instances do we now find one instructor endetf^oring to carry 
all the special teaching in forestry. 

. 'A second feature is tJie increasing number of excellent textbooks 
and other literature dealing with the conditions of tlie United States. 
In former days there was practically no American forest literature- 
The teaser was obliged to furnish a large part of the material for^ 
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class work through lecture& Still another gre«t advance has been 
made in the facilities for teaching. Many of tlie forest schools now 
have their special buildings well equipped with laboratories^ libraries, 
herbaria, and wood collections. Every school carries on a large 
amount of work in the forest, and most of them have either their 
own experimental and demonstration forests or have access to public 
or private forests for their practical field work in silviculture, mensu* 
' lation, forest engineering, forest management, etc. 



si'EciAi. rRonu:jis or the lani>-«rant colleges 


Thedand-grant college will play an important part in the develop- 
ment of forest education in the United States. This is inevitable 
because of the intimate relationship l>etween foi-estry and agricul- 
ture. Moreover, many of the land-grant college.s are peculiarly well . 
fitted to undertake work in forestry. 

• There are three problems in forestry which require considerafton 
by the land-grant colleges: First, the training of professional 
forestei's where conditions justify a full technical course; second, the 
instruction needed hy all students of agriculture alid especially tliose 
' who may own woodland tracts; and third, the work connect^ with 
the advancement of forestry in the respectiN-e States. 

It is not nei'essary or desirable that ail land-grant colleges should 
provitle a full teaming for professional foresters. Two considera- 
tions govern the wisdom of establishing a romplele course in forestry. 
Tlie first is the local demand for the services of trained men. The 
- sei'ond is the res|)6nsibility of the Slate institutions to train leaders 
to forward the movement of forestry and to bring about its practice 
on the farm woodlands and elsewhere. Iii most places the Remand 
for the services of foresters has followed the training of professional ' 
men by the forest schoofa Forestrj’ became a reality in this country 
because a few institutions had the courage and vision to encouiwge 
young men to enter the profession of forestry’ in advance of an 
established demand for their services. These institutions create<l tlie 
profession. T^ie activities and leadership of the professional forest* 
ers have been developing the science, extending the practim of 
forestry, and stimulating new demands for trained men. Broadly 
' speaking there are now -enough high-grade forest schools, with one 
exception. Tlier© exists a real need for an additional forest school 
in the far South. We need more'southem men in the profession who 
understand local conditions and who can take the lead-in developing 
the movement of forestry in. that section. 

' Every agricultural college should offer instruction adapted to the 
forest problems that will be met by its graduates. It is-iifcreasiugly 
appreciated that in many regions forestry and ^ agriculture most go 
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hand in hand. Tins esi^cially true where a portion of the land is 
not suited to cultivatihn and improred pasturage. In such sections 
the productive use of nonagricultural land for forest growth is e^n- 
^ tial to a prosperous agric^ultui;e. It is estimated that in the lo*g run 
fully 60 Mr cent of the. forests of the country will be owned by 
farmers or will be interspersed in relatively small holdings among 
farms. The agricultural interests can not fail to recognize £hat for- 
ests and the industries dependent upon them are an es^ntial factor 
in building up a sound industrial structure in rural regions. The 
progress of forestry in many States' will depend upon the participa- 
tion of the agricultural colleg^'and experiment stations in the move- 
ment, upon their work in training men in the methods of handling 
woodlands, their research in’ establishing the principles of public 
policy and forestry practice, and their efforts in educating the public 
to the importance of forestry as an instrument to advahce agricul- 
ture and build up rural- mosperity. 

. There are. 11 land^grant^lleges which offer a full technical train- 
ing in forestry. ‘In all these cases it has been felt that there is suf- 
ficient demand for trained foresters to justify the undertaking. Some 
of these, are well equipped with an adequate staff qf instructors. 
Several institutions are handicapped by lack of funds arid are en- 
deavoring to accomplish more than is possible for one experienced 
teacher of the technical forestry subjects. Ordinarily an adequate 
’training requires at least three experienced teachers,. witli such addi- 
tional assistant as may be required by the number of students.' If 
available funds are insufficient to employ a* full staff, the ‘wise course 
is to Ugin with the training needed.for the agricultural students and 
to bHiW*«p^^rest school if conditions justify it. 

The land-^ltet colleges offering a full course of study ih.^restry 
are as follows : University of California, Colorado Agricultufll^ol- 
lege, Cotnell University, University of Georgia, University of Idaho, 
Iowa State College of Agriculture, University of Maine, Michigan 
Agricultural College, University of Minnesota, Pennsylvania State 
CoUege, and Oregon Agricultural College. In addition several insti- 
tutions offeii excellent major courses in f orestryr-these are : :^urdue 
University, Massachusetts Agricultural College, iJniversity of New 
Hampshire, ^he State College of Washington. Twenty-t^ee 
institutions give courses in forestry, chiefly in connection with the 
courses in horticulture, designed to aid the farmer in tKe handling 
of his wood lot. Of t^ese Louisiana arid Qhfo give ^he most extended* 
course, while Connecticut employs a trained forester specially quali-, 
^ed for technical instruction, and Texas and Vermont have the ad-* 
van^ge of. instruction by the State forester. Nine institutions give 
no work in forestry at all. , ; * 
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In the colleges which do hot offer a course of study in forestry, 
the- chief objective is to aid the fanner in handling his woodland 
property. The work of the different colleges varies in extoit,»in 
methods of instruction, in subject matter, and in efficiency. In sev- 
^ oral institutions the entire work is included in a single course of 
two hours for one term. In most -cases the course or coifBses com- 
prise three to six credit hours. The designation of the courses dif- 
fers considerably, but in general the following ground is covered : • 

A. The identification of trees. ‘ 

B. General forestry, designed to show the importance and sc(^ of 
forestry with particular reference to4he conditions in the State. 

C. Farm forestry, designed to aid the farmer in handling his own 
woodland and comprising elementary work in forest protection, silvi- 
culture, mensuration, and marketing of woodland products 

Naturally the subject matter in the courses varies widely because 
of different local conditions. The amount of training in forestry 
which may be offered in a given institution is- subject to the diffi- 
culties ^^unterefl in all branches where the curriculum is in danger 
of overcrowding by the addition of specialized subjecta The ques- 
tion of time must be measured by the increasing importance of for- 
estry in a broad ^stem of agricultural development. 

^ A review of the local problems in many of the States and of the 
work now giyen at the land-grant colleges suggests the following 
comments : * 

1. Dendrology . — ^First of* all the student must have a foundation 
of forest botany. This applies not only to the study of the species 
in common use but of those which are likely to be value in the 
future, and those of lesd value which grow in association with the 
commercial Idnds. The student should, further, have some training 
in plant pliysiology ih its relation to the life history and behavior 
of trees and forests. This may be give in connection with dendrol- 
ogy, as a special course, or as an introduction to silviculture. 

2. Forest economics. — k. certain amount of instruction in forest 
economics is now given at most institutions in the general course of 
forestry. A thorough oourse^in forest economics is of great im- 
portance and should bf required of every student of agriculture. 
Whether it is given in cmmection with rural economics or as a 
separate course is not so important. It is essential, however, that 
‘every jgj^icultiiral student should understand the place of the forest 
in the eraiiomy of the country ^md of the State, the service of the 
forest in building up and maintaining a prosperous agriculture, tlie 
problems of supplying the needs of farmers with wood materials ‘ 
at reasonable prices, the need of maintaining nonagricultural lands 
in a productive bondition, the relation Of (forests tO' water rss<^roea 
and erosion, the relation of forestry to grazing, problems of taxa- 
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tion of woodlands, the economic basis for forest management, and 
similar matters; 

3 . Fortst protection . — ^This Subject is generally included in the 
cqnrse in farm forestry. Here again it is of little importance what 
tHP course is called provided the instruction in it is adequate. The 
farm forests of the country are not now being properly protected. 
Many farm woodlands'are repeatedly burned over. In fact, in some 
States it is customary to bum over the woods every yeav. The stu- 
dent should understand the various adverse factors which are oper- 
ating to injure our woodlands and how to prevent such Injury, 
piese include fire and also insects, disease, lightning, and other 
in^ri^. One of the features of the modem State forest policy is 
organized fire protection. Every farm forest is a unit in a State- 
wide system of protection. The methods of fire prevention and the 
methods of fire fighting are essential to every woodland owner. 

4. F oreat managenient.—ThB work of forest management is usu- 
ally included in the course entitled farm forestry, estate forestry, or 
some other designation. It includes silviculture, forest mensuration, 
the appraisal of timber values, and forest administration. The ex- 
tent of inimction d^ends entirely upon the time which can be de- 
voted to it. Work is required not only in the classroom but also 
in the field. In this course the student is taught how to secure 
natural reproduction when he cuts his timber, how to increase the 
rate of growth of his forest by skillful, thinnings, how to establish 
new rtands by planting or seeding, how to appraise the value of the 
standing timber for sale, and how to organize and administer his 
woodland in a way to secure effective results. 

^ 6. Forest utilization . — ^This is a broad term covering the infbrma- 
ti<m rte^uired by the owner to make the best disposition of the 
products of the forest in the market. Th'e farm owner should under- 
stand 'something of the possible uses of the different species which ‘ 
he grows, the sizes and grades of tunber required by the market, 
and the values which he should place upon his products. Under 
this head may be included also instruction in the methods of han- 
dling' and seasoning woodland products, and of preserving fence 
post tod poles by the use of creosote or other materiala 
i Other subjects may be introduced where special conditions war- 
rant it. Thus one institution gives'a special course, in ornameptal 
and diade-tree forestry. ' In some States it may be desirable to give 
special work in the engineering phases of forestry, the methods of 
logging, problems-of the small sawmill, etc. This is a question of 
fulfilling a local heed that must be. worked out in each institution; 

; The enumeration of the foregoing courses gives the impression of , 
t mtl^ extensive program in forestry education. No general, rules ^ 
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can be laid do^ regarding the time which should be devoted to 
forestry in an institution which is not offering a major course of 
study. A review of the local problems of forestry as related to the 
building up of agricultural and rural life convinces the present 
writer that the land-grant colleges have a responsibility to under- 
take a much larger program of forestry, both in the instruction' to 
students and also in advancing the interests of forestiy in the States. 
The time that should be given to the subject in the curriculum should 
be from 8 to 10 credit hours rather than from 8 to 4 hours as is now 
the case in most colleges. 

One of the difficulties encountered at the present time relates to 
the effectiveness of the instruction. The importance of forestry in 
agriculture justifies the employment of an experienced forester by 
practically every land-grant coUege. , His first duty should be to 
give.;Such instruction in the college as conditions justify. He should 
also be available for the direction of forest research in the agricul- 
tural experiment station and for the organization of general educa- 
tional work in the extension department Usually where the college 
and the experiment station are located at the same point, one com- 
petent forester would be able to perform these functions at the be- 
ginning. The expansion of the wcfrk and a possible separation of 
the various functions later on would be a matter of growth. ' ^ 


The scope of this paper does not permit the discussion of the de- 
velopment of education for rangers nor the introduction of appro- 
priate teacliing of forestry in the schools of various grades^ lii 
some instances the land-grant colleges have an o[^x>rtunity and re- 
sponsibility to organize such educational work.' This will naturally 
follow where an institution undertakes its special task in forestry 
and is provided with an experienced forester who can study the 
large needs of the State and the methods of mbeting them. 

^ e are now p^ing out of the pioneer stage of forestry. Crude 
methods of practice are being replaced* by a more efficient and scien-' 
tific handling of the forests. The advance jui forestry will come 
only through the leadership of technical men, just as was the case 
in engineering. In this the educ^ional institutions will play an im- 
portant part. It is their opportunity and responsibility to produce 
the leaders who have not only a knowledge of the .technique of 
forestiy but the broad point of view and vision to bring about a 
change of attitude on the part of dand owners, to develop sound ’ 
public policies, and to establish right standards of practice. The 
process of adapting our for^ry education tp the needs of the <^ntiy 
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is by. no means complete. This is fully realized^ by the institutions 
now teaching forestry. The fact that they are constantly studying 
possible ways to improve their work insui*es a sound progres- 
sive development in the future. ' 


' Chapter VI 

SOILS AND FERTILITY 

By H. G. Pattkbson ^ 4 

Director of Matytond Affticulturai Experimet^t Btation, Univenity of Maryland 


iXiVV-. 


The teaching of soils, previous to 1895, at most institutions was of 
a very general, if not to- say, in many instances, of a superficial 
character. This was due largely to the fact that the existing knowl- 
edge of soHs had not been systematized and reduced to a pedagogical 
form. The teaching of fertilizers and factors relating to fertility 
was brought into a systematized form much earlier and may be said 
to date in America from the time of S. W. Johnson’s books “ How 
Crops Grow” and “Haw Crops Feed,” published in 1867 and 1870, 
respectively. In this connection it may be of interest to note that 
there was a well-recognized need for more systematized knowledge 
on these subjects much earlier than the dates mentioned, as is evi- 
denced by the passage of an act by the Maryland Legislature, in 1847, 
providing for the establishment of the first laboratory in the United 
States for the purpose of investigating and disseminating inforifta- 
tion on soils and fertilizers. 

I 

i V *. 

SOIL SURVEY ^ 

In 1890 Maryland recognized the importance of soils as funda- 
mental for an agricultural college course and for agricultural re- 
search by establishing in the Maryland Agricultural College a chair 
of soil physics and in the experiment station a research department 
in the same subject.* This chair was filled by Dr. Milton WhitneyJ 
now chief of the United States Bureau of Soils in the United States 
Department of Agriculture. The research work at the Maryland 
Experiment Station was conducted in, cooperation with the United 
States Weather Bureau and' Johns’ Hopkins University. Tlie devel- 
opment of this work and its recognition brought about, in 1892, tlie 

*It mast also be reoognlced, in tbis connection, that much earlier tbsir this, Hilgard 
gave much consideration to the^ 'mechanical character ot soils while making bis cbemicaL 
studies, of the soils of Hiseisslppl and California. King, of WluconRln, and WUcy, of 
the IT. S>- Bureau of Chemistry,' In the work wero dolng'at this same perldli'^ gars' 
the me^nlcal analysis of soils an Important plaoo. . 
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estabJishment of a division of soils, afterward a bureau in the 
United States Depaiiment of Agriculture. Doctor fVhitney devel- 
oped during the next few years the systematic soil survey work until 
now it covers a large part of the principal agricultural areas of the 
I nited States. The first maps and reports of this work were 
piihlished in 1900, and though based largely upon the physical charac- 
teristics of the soil, yet they gave due recognition to the geological, 
chemical, and botanical factoi*s. The information gained through 
these_surveys and the coordinating of the physical, chemical, and 
botanical chnractei*s of the soils made it possible to develop and give 
some systematic and detailed instruction in soils and make up an in- 
ventory of its fertility and crop-producing resources and adapta- 
bility. 

Another factor which caused a wide variation in tl^e soil and 
fertility coui’ses was due to the fact that the finances of the institu- 
tions, in but few instances, permitted men to specialize in these sub- 
jects, but conditions and circumstances made' it necessary to allot 
these subjects to the department which could most conveniently per- 
form the task. Hence the teaching of soils and fertility might be 
done either by the agriculturist, chemist, geologist, botanist, or 
physicist. The result, as might be ^pected, would be a wide varia- 
tion in the manner of presentation, angle of approach, and length 
and thoroughness of the courses. The lack of suitable laboratory 
e<|nipmeiit also interfered with good teaching. 

The teaching of soils and fertility, in common with the teaching of 
other subjects, changes from time to time so as to prerant not only 
the new information which has been acquired, but also m such a way 
as to develop the subject as as to meet the changing demands and 
environments. , ■ 

The period from 19l0 to 1920^itnessed marked changes and rapid 
developments in the teaching*of soils and fertility in most of the in- 
stitutions. These may be classified as follows: 

1. The information which has been a(^uired by the research o<mi- 
diicted by the experiment stations had l^en coordinated, organized, 
and reduced .to a teachable form. In doing this task recognition 
was given to the fact that the pr^uctive power of the land is the 
first and most important fundamental consideration in farming. 
It was kept in mind that a full realization of the ideal productivity 
must combine the best teachings of science with the philosophy of 
farm practice. The interpretation of the results of research sup- 
ported, explained^ and developed the reasons for the methods fob 
lowed by successful farmers. 

% This ‘ period was marked by the organization in most institu- 
tions of separate departments, with at least one man devoting his • 
^11 time and energies to these subjects. 
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3. The eqiiioment of special Jaboratories for these subjects has 
enabled the student by handling and seeing to become familiar with ' 
the appearance, the physical and chemic-al properties, and producing 
capacities of soils. This put life into the subject and incited the 
interest of the students.- It also enabled the teachers to demonstrate 
principles in connection with specific cases and to some extent to give 
the students that training which enables them to think in terms 
of soils. 


4. The development of the laboratory method reduces the ‘teach- 
ing of soils to a great extent to an individual basis and enables 
tlie division of sections and project assignments to be made ujxjn ca- 
pacity of scholarship and experience rather than by the alphabet. 

5. This period witnessed, in most institutions, the offering of a 
soils curriculum covering four years, and some institutions gave 
opportunities for graduate instruction leading to both masters 
and doctor’s degrees. The extent of this work has been necessitated 
and made possible by the rapid growth and definiteness in. the 
character of the knowledge of soils which has been acquired during 
the past 20 years. The advanced work offered in soils is usually 
well supported by good fundamental courses in geology, physics, and 
in general, physical and colloidal chemistry. The courses offered 
will fit students for following farming as an occupation or for 
Incoming teachers, research workers, or extension specialists. 

6. Marked advances were made in this period in teaching the 

fundamental -principles as to the soils best suited to the most im- 
portant crops, that is, “Fitting Crops to Soils ways of inodifving 
soils to fit crops; and the ways to fertilize crops with reference to 
the nature of the soil and its" previous treatment. These factors 
have also to a large extent been correlated with the climatic con- 
ditions. ’ 


Soil fertility is one of the most fundamental and important con- 
servation problems which confronts the United States, and its solu- 
tion will have great influence on economic conditions. i 

The Association of Soil Survey Workers and the American So- 
ciety of Agronomy, in cooperation with the colleges and experiment 
stations, are doing much to develop methods and facilities for 
research and instructions in soils and fertilizers, with the indications 
that the results to be gained wdll enable every farmer to classify 
the soils on his farm; select the crops with reference to the soil 
type; adopt a system of rotation and management which will insure 
larger yields and lower cost of production; and establish permanent 
agriculture which will not be inconsistent with profitable farming. 
..The fii^ great problem is for the research i agencies. to acquire the 
infoirmation. ..The next step will be its diaseinination by the teachers . 
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“ extension workers’ d^onstrations in the 

field so aS^o ii^ake certain its application in el/ery day practice. 
This is a big and important educational program for the futuro. 


Chapter VII 

PLANT PATHOLOGY 

. B.v Do.VALD llEUUICR* 




ProftMor of Plant Pathologj/r York 8t^« CoUrgo of Aoriculture at Oomatl 

Unii-milg 


During the five years 1867 to 1872 there were associated in the 
faculty at Halle, two men who have been accorded the title of 
“Father of modern plant pathology.” Julius Kiihn, “ the micro- 
scope farmer, had published a decade earlier his well-known book 
“Die Krankheiten der Kulturgewachse,” and at tl»e time, had 
under way experiments which extended well into the present century 
and which proved the most extensive ever undertaken in the con^ 
trol of plant disease. Anton De JBary, a medical schdpl product, 
bad established conclusively the fact of 'fungous parasitism tlirough 
his epochal work on Phytophihora infestans, the potato blight funr 
gus, and on Puccima yramima^ the wheat rust fungus. There is 
almost no evidence that these men at Halle found a great deal in 
common and from this it may be inferred that there was ’no par- 
ticular conflict or overlapping of work and no recognitioti of any 
peculiar commumty of interests. Tlie present overshadowing impor- 
tance of fungi as the catise of disease in plants bad yet to be devel- 
oped. De Bary was interested in fungi whether they caused disease 
in plants or not; Kiilm was interested in disease whether caused by 
fungi, nematodes, wet soil, or what not 
The condition existing at the. very inception of modern plant 
, pathology has persisted to a marked degree even to the beginning 
of the present decade, and, indeed, can not be said to bavr disap- 
peared entirely even at the present time. Nd longer ago than 1910, 
one of the foremost plant pathologists in the United States felt im- 
pelled to justify the use of the word plant pathology, the organi- 
zation of the American Phytopathological Society (which has 
increased from 200 to 6(K) in membership dulling the decade), the 
“ starting of new courses, indeed of departments in the universities ; 

T — - ■* 

*Tb(« roport la btiBed upon repilea to a (inoAtlnonnln' aent to patholotUats In "nil the 
land-sraiit collogea. The writer 1« under obilgatlona to the various peesooe who aqnlated 
In the compilation, but obviously he must accept reeponslbUlty for the Interpretation* 
printed here • 
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the 'publication of textbooks and of independent journals.” “ Tlie | 
reply is simple and we believe practically sufficient, even though 
'i^qvMeaatkfyingsc^rUiiicaUy:' [The italics are mine.] “* * * 
Tne advance of plant patholbg^^ will be just in proportion to the 
clear recognition of the fact that its chief problems are biological 
rather than economic, that the primary concern must be with the 
uncovering of physiological relations and principles rather than the 
field trial of fungicides,” etc. 

The foregoing is from the man who has been the leader in phyto- 
pathological teaching during the decade, from the man whose pre- 
vious work in the educational field helped very much to break down 
the ideas he has expressed in tlie quoted passages, and whose recent 
work has by mo means conformed to the narrow limits prescribed 
in his remarks. ‘ 

, The most notable change in plant pathology, in general, in. the; 
United States during the decade has been the disappearance of that 
old distinction between pure science and applied science. The idea 
Uiat when the so-called pure scientist had determined the life history 
of a parasite or had determined the proper balance of mineral food 
for best development the so-called applied scientist might be in- 
trusted safely with performing the necessary field trials to develop a 
suitable means of control of a disease, has' broken down almost com- 
pletely. Rather it appears that in the science of plant production 
there b a convenient natural division, plant protection, which in- 
volves a proper fragment of all of the older subjects — general 
biology, botany, physiology, biochemistry, meteorology, agionomy, 
horticulture, et^and which properly blended may be called plant 
pathology, a subject which of necessity is as “ pure as the purest,’ 
and as applied as the most practical. Indications are not lacking 
that the last remnant of ** parlor botanists ” came to a true realiza- 
tion of the problems of plant pathology when they offered their 
services in stimulating crop production in 1917, while the so-called 
practical men some years earlier recognized the particular contribu-, 
tions that the skilled scientists with their microscopes and test tubes 
could make to the solution of problems of greatest practical im- 
portance. * " 

While it is true that indications of this general trqn*U were not 
lacking prior to the decade just ended, the development of the past 
10 years has been such as to indicate a rapid emergence of plant 
pathology as a definite unit in a department of botany or as a definite 
jj^partment ” in a college of agriculture, with the consequent dis- 
appearance of such courses in botany as “economic mycology,” 
“parasitic fungi,” “ mycology- and bacteriology,” and in agronomy 
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aiul horticulturo of such courses as “spraying,” “seed treatment,” 
and the like. 

The blending of the so-called pure and applied in the development 
of plant pathology has been accomplished chiefly through the educa- 
tion of a new generation of workers, trkined alike in the technique 
of the laboratory and of the field, intimately acquainted not only 
with the practical phases of the subject and- the significance of them 
but equally alert to the most obstruse tlieoretical considerations. 

An early bi^nd which is fundamentally important seems to have 
boon considerably diluted during ^he decades and .only very recently 
lias'any attempt been made to improve the mixture. The basic im- 
portance of facts established by Pasteur never have been over- 
looked, but tfa^' developments in animal ethology brought about by 
that vast pro^y of Pasteur have not utilized to the fqllest ex- ^ 
tent There is little question Itliat thisifis to Vb attribtuted to lack of ^ 
personal contacts! ,. Tlie overshadowing imp^tance of human path-'^ 
ology has drawn the animal pathologist to tne laboratories and hos- ” 
pitals of the large cities while the principal materials of the plant 
pathologist are in the open country. No lon^estahlislied institutions 
have established work in plant pathology, although most of them 
maintain animal pathology in a highly d^eloped medical ’school. 
Thus the two branches of a subject basic^y identical have become 
widely separated,' 6 condition surely dammental to the most rapid ' 
progress in plant pathology and doubtless somewhat detrimental to 
development in animal patholbgy,ras well. 

GRADUATE TEACHING ^ 

#> 

Plant patholog}’ is primarily and of necessity a graduate subject, 
in which research on the part of the professor and his students is 
the principal , goal. “,Of necessity,” because the' accumulated ex- 
perience in this new field is not so great tbat many credit hours of 
undergraduate college work can be justified. 

The instruction of professional students, for the most part is on a 
personal basis. The number of students in any given institution is 
very small and -formal courses are uncommon. It is in only a few of 
the larger institutions that formal graduate courses in plant path- 
ology are offered and in most of these the development of them has 
fallen within the decade. It is a curious fact that while every 
teacher of plant pathology recognizes that his teaching, -whether 
graduate or undergraduate, is based on previous research and often 
very decidedly upon the reseafehes done at his own institution, never- 
thelo&s, at half the land-grant colleges the teacher is. not allotted 
wiy time for scholarly work and professional advancemat^t, . 
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search is not clearly recophized as one of the functions of a teacher. 
The unfortunate effect of this condition upon the progress of teach- 
ing can not be doubted. It needs to be remembered, however, that 
many of the teachers are employed part time on experiment-statioD 
work. In this event they may have opportunity to undertake a re- 
search, although the numerous details connected with extensive field 
experimentation often consumes a great deal of time at the expense 
of real research. 

, ‘UNDEKUUADUATE TE.\CU1N0 

jCourses of study in plant pathology- for undergraduates. are now 
offered rn most of the land-grant colleges. In less than half of the 
institutions plant pathology is a separately organized unit or depart- 
ment. In the others it is a recognized division of botany. In only 
a single case is it attached to another department than botany (or 
biolo^), namely, to agronomy. These courses of study have been ^ 
organized within the past decade in more than half the institutions. : 
The content of the courses is as yet extremely variable, due, no doubt, 
to the fact that teachers of pathology have never held a symposium 
on the subject and that no generally adopted textbook for c(dlege 
students has yet appeared. Almost without exception, hpwever, 
teachers try to make the elementary course general or el^ more or less 
general with local adaptations. * Beginning coumes, t..ught primarily 
from the standpoint of important crops within the State, are rare; 
but in certain States, particularly those of widely diversified agri- 
culture, special courses of this typD are being developed to follow 
and supplement a general course. In a great many institutions some 
mention of important diseases of special crops, with discussion of 
oontrol measures, is made in courses in horticulture, agronomy, and 
the like ; but, almost without exception, the tendency is away from 
this practice. This statement -represents the judgment of teachers of 
oathology, but it is borne out strongly by the fact that so many de- 
Tiartments of pathology have been established in recent years, and by 
the number of “ prescribed ” four-year courses in which pathology ia- 
made a requirement for graduation. 

The courses for undergraduates, without exception, are based on 
previous botanical courses, often including physiology' and bacteri- 
ology', so that for the most part only senior and junior students may 
be admitted. 

/ EXTENSION TEACUINO 

9 

Veiyr extensive development of teaching away from the colleges 
has come during the decade^ The nature of the subject is such that 
most satisfym^, dear-cut, and ohm results of demonstrations may 
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be secured often in a single season.' It is doubtful whether*iny other 
agricultural subject lehds itself more readily to extension teaching 
than does plant pathology. Except for purposes of adminikration 
extension teaching is virtually attached io the subject matter depart- 
ment in most institutions. And in tlie same ^^ay the experimentr 
station pathologist, if indeed he be a different man, is just as 
intimately associated. In the case of the experiment-station men this 
intimate association has, without exception, proved advantageous 
to teaching; and'' for obvious reasons. In the case of extension, 
opinion at the present time is about equally divided betweeiJ those 
who tliink that teaching hasj^n helped by it and those who think 
that there has been no effect* Considering *the reitent ' development 
of plant pathology in many of the States, It seems likely that in the- 
course of tinm all will agree that extension teai^iing will prove 5; 
benefit to resident teaching. A number of reasons are offered Ifor ” 
the belief, chi^ef among which are tH^ following: The teacher is kept ; 
acquainted with tlip important problems4n his community and can ’ v- 
present his work with a touch, of local color which always adds 
^ interest; .^udents^ gome to the courses with some appreciation of >ta ' 
practical importance and maintain interest or even enthusiasm from 
filer beginningft,the number of studepts is .increased. This, is not 
necessarily a benefit ; but iii most of the colleges the number of stu- ' 
dents in the course is not so large -as.to W a burden and in sojme it is 
so sflaall that some increase is a re^l inspiration to the teacher. 


SITHMABT * ‘ 

• ’ • > 
AHeast one course in jilant pathology ismow taught in practically 
every Jand-grant college. In more thaJ^ half .of the colleges the 
courte has been established during the decade. This mdicates gen- 
eral recognition of the faQt that the body of knowledge about disease 
ih plants and diseases of plants has reached a point where sufficient 
work of college grade may be offered to students; to justify a certaSn 
• amount of « credit ’’ toward graduation. Eesearch and investigation 
are logically preceding undergraduate teaching and extension 
teaching is logically following it. ‘ ' , 

Whether workers in the field of plant pathology will make more 
rrfpid prpgress in the development of their subject by the organiza- 
tion of separate divisions or departments is now being tested." An.^ 
other decade should give sdme indication o^.this. - Xhe evident 
tendency ‘to base class work on previous general ‘training in fimBtt< 
mental subjects, as is indicated by the class of students to which the 

subject is offered, augurs well for the outcome. ' • 

* * . ■ • I , i': 

' ■ u l\ i-m' / 5'rr J,., i) , 

‘ 
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Chapter yill 

ENTOMOLOGY 

^ James S. Needham 

Prof^Mor of Entomology and Limnology, Ncic York State College of Agri- 

culture^ Cornell University 


With the founding of the land-grant colleges entomology first 
gained a recognized place in the educational program. . The subject 
was taught elsewhere and earlier, but in the agricultural colleges it’ 
became a regular and necessary part of a curriculum. This was 
because of the important relations insects bear to agriculture. iThey 
must be studied. 

During the latter part of ihe nineteenth century the subject was 
a 1 these colleges, ope general course at least being 
offered by them all, and provision for investigation of insect pests 
being made by all. There were great teachers in some of these col- 
lets, and tliey developed the pedagogical methods applicable in 
this field in both general and special courses. 

Since that time there has* been little change in fundamentals. 
There is usually given one general course to take care of the rank 
and file of agricultural college students. This course aims to’ give 
some knowledge of insect structures and transformations, some 
acquaintance with the character of the more important systematic 
group of insects, and some knowledge of^m|uture of insect injuries 
and of methods for their control. 

. ’ Owing to pressure for room in the ^^fPStural curriculum, this 
. course is wmetimes skimped for time, and, iir consequence, is given 
in a way that is inadequate to serve either educational or practical 
ends. Sometimes it is demanded that the applications of entomol- 
ogy be ti^ught ^before anything has been learned about the insects 
themselvea Applied entomology is demanded with little or no 
entomology at hand to apply. But it has come to be generally 
recognized that* a full-year course of 365 hours’ college credit is 

* .scant enough for the needs of the general student. For these things 
are true about insects, and are of pedagogic moment: 

1. Insects are more numerous and diversified in kinds than any 
other group of animals. 

2. lliey affect human intereste in more ways than do any other 

animals. > . . ‘ ' 

8. There are more different methbds for their control than withv 

• ‘any other animals. • * ; * 

I The general cours6 is of real value about in proportion as it 
the student opportunity for acquiring first-hand knowledge J 
; v9f iPseQt strytures, trafasformations, habits, and control methods. A 
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This course is commonly followed by other courses that are in- 
tended primarily for special students of entomology though some of 
them may serve well as a part of a general scientific education. 
Succeeding courses have, however, much less in common in the 
different colleges. They may be pure science courses in the morphol- 
ogy, embryoloj^, physiology, taxonomy, or ecology of insects, 
designed to give breadth of training; such courses are most wide- 
spread. They may be courses providing technical training in sub- 
jects or in groups of particular difficulty, such as courses on scale 
insects, on aphid life histories, on inseot parasitism, on bee diseases, 
etc. They may be purely economic, such as courses on sprays and 
spraying, on insecticides, on insectory methods, on biological con- 
trol, etc. Local needs in each State have much to do with deter^ 
mining the nature of the more specialized applied courses; fbr 
such courses generally lead to research and to participation in* the 
work of pest controk 

The pfe^nt day requires of the economic entomologist that he 
shall have* studied all these things, and much that precedes or is 
fundamental to them. For example, work with insecticides demands 
some knowledge of both chemistry and physics. Work with the 
insects themselves involves every phase and aspect of general biology. 
Systematic entomology, which was somewhat discredited and out of 
fashion for a time (though ever justified by our need to know species 
and to be able to distinguish economic forms from the other harm- 
less ones that are nearly allied), is called into special requisition 
when 'foreign pests, such as the Japanese beetle, the Mediterranean 
fruit fly, the Argentine ant, or the European cane borSr, make their 
appearance on our shores. Even the need for detailed systematic 
study of all' larval stages was manifest, when on the recent outbreak 
of the European cane borer in Massachusetts no one seemed to 
be equipped with a knowledge of larva sufficient for distinguishing 
tliis pest from nearly allied harmless native species. 

Economic entomology is becoming more and more biological in 
its methods, and so is demanding increased biological experience on 
'the part of those who come up from the colleges. Biologi^l con- 
trol is not new, but is having a new emphasis. Control of a harmful 
species by means of its parasites and predaceous enemies demands 
a knowledge of a vast array of biological factors; a knowledge 
of foods and feeding habits, of baits and repellants; a knowledge 
of sex and of breeding habits, of eggs and reproductive capacity; 
a knowledge of life cycles, times and seasons, in very great 
detail; a knowledge of parasitism in the large and in particular; 
and of general ecological 'relations. The biological method is na- 
ture’s method. It is the method of the future, in all rehlly difficult 
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cases, when the slapdash, temporary applications of poisons are not 
adequate. And so tlie entomological training of the future must 
piovide increase of training in biological methods. The coming of 
entomology mto its own by reason of valuable service render^ to 
• Y‘5«*ture has been accomplished by the development of more 
efficient and businesslike methods in the application of control 
measiir^ to crop saving. Extension teaching has made the latest 
ow e ge generally available. Producers have systematized their 
control work. Insecticides have been^ standardized. Spray calen- 
dars and dosage tables .have been devised. Machinery and equip- 
ment for large-scale operations have been evolved. All this has 
reacted upon the teaching of economic entomology. The use of 
• these things must now be taught. 

Hi^erto our chief concern about insects has been to destroy the 
harmful sorts. We are beginning to employ parasites and predators 
to do this work for us. We are raising these useful forms,, giving 
them care and protection, relieving them in part of the struggle for 
- existence and securing their increase, and we are distributing them 
among our crops at the times and seasons when they can do the 
most good. But we have as yet given little attention to the raising 
of other useful forms. Aside from the honeybee there is hardly 
another species in this* country that is commonly raised for its 
product. Recent ecological, studies have shown, however, that cer- 
ain herbivorous insects are worthy to rank with the ruminants and 
the rodents as natures chief agents for the turnover of vegetation 
into animal flesh for the feeding of the carnivorous hosts of the 
earth. Recent trials have proven that the larvm of mosquitoes and 
midges are efficient consumers of certain organic wastes, and may 
themselves be economically grown as food for black bass and other 
hshes. A number of progressive fish hatcheries have already intro- 
duc^ this practice as a regular part of their operations. Experi- 
m|^ are going on with quick-growing terrestrial herbivorous forms 
thatjbid fair to add a new chapter to the textbooks of entomology 

of the future, a chapter on the raising of insects as food for other 
animals. 


ANIMAL HUSBANDRY 


47 




Chapter IX 

ANIAMi^^IVNDRY 

, B^F. B. Muin'ORD . 

Deati of the Faeulty of Affricultun, DirMor of the AffrUmH^ BwpertmetU BtaMoiK 

UnivtrHti/ of Mitaeuri ^ 


The most si^ificant development of animal husbandry instruction 
in reCent ye^rs has been in the direction of ^eater specialization. 
In the beginninp the subject matter included under'dairy husbandry 
and poultry husbandry was usually organized in the department of 
animal husbandry. At the pre^nt time there are a large number of 
institutions having separate departments of unimal husbandry, dairy 
husbandry, and poultry husbandry. In those institutions having a 
department of animal husbandry as distinguished from dairy hus- 
bandry and poultry husbandry, tliere has developed a tendency to 
specialize stiU further by dividing the subject matter into a breeding 
phase, a nutrition ^hase,, and a stock-farm management phase. In 
connection with the stock-farm management phase, many institu- 
tions now have specialists in horse production, in beef production, 
in sheep production, and in swine production. 

This minute classification and spgcialization of subject matter has 
undoubtedly resulted in better teaching, although the criticism 
may be urged that extreme specialization in animal husbandry de- 
partments has^^a^ndency to encourage extreme specialization in 
our livestock farming. It is true, however, that in a growing sub- 
ject like animal husbandry the method of specialization which con- 
fines the activities of one specialist to one kind of animal does give 
him an opportunity to become an authority in his special subject 
The subject matter of animal husbandry has been greatly im- 
proved in the last decade. Through research in the agricultural 
experiment stations and interest in biological research in institu- 
tions not strictly agricultural, the content of animal-husbandry 
courses has been ^eatly enriched. These researches, also, have 
tended to make the instruction in animal husbandry far more funda- 
mental. More and more emphasis is placed u^n principles and 
less and less upon “ rule of thumb ” methods. 

Animal husbandry instruction has also benefited through the 
elimination of irrelevant material which in the past has often cum- 
bered the lectures of animal husbandry teachers. 

The most obvious improvement in animal husbandry teaching 
during the decade has bwn the expansion and extension of equij>- 
ment. Large investments have been made in holdings, shelters 
for livestock, and in the vefyi best types of animals. The land- 
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holdings of all agricultural colleges have been increased, often * 
pritnarily for the purpose of making it pQ^ible to keep larger 
numbers of animals, in order that the best possilBle animal husbandry 
instruction may be given to ‘students. 

It is also to be noted that the preparation of livestock, having in 
mind its educational use, has greatly improved. It is true that at 
all the leading colleges of agriculture one will find representatives 
' of leading breeds of livestock. At one institution there are main- 
tAined 400 animals belonging to 20 distinct breeds. This has greatly 
increased the cost of animal husbandry instruction, blit has made it 
possible to give tliorougldy good training in every line of animal 
husbandry. 

The preparation for college of students dow working in animal 
husbandry has improved during the decade. The students are bet-' 
ter prepared to do fundaqiental work in breeding -and nutrition 
lines th^ ever before. It is therefore possible to stren^hen the 
courses in all animal husbandry subjects. 

It is to be observed that the curricula planned for the purpose of 
training men primarily for animal husbandry work are better 
organized and accomplislK their purpose much more thoroughly 
than in the earlier years of agricultural teaching. 

The teaching of animal husbandry haS/Come to be very closely 
a^ciated with the practice of livestock production. The instruc- 
tion in animal husbandry is very practical. The students are taught 
the thing^ they need to know in order to breed, feed, and properly 
develop livestock for every purpose. By reason of this fact, animal 
husbandry teachers have commended themselves and their work to 
practical livestock men, perhaps to a greater extent than have the 
, teachers of some other subjects. This, however, may have been ac- 
companied with too great emphasis upon the immediate practical 
applications of scientific principles and of tried methods, and a 
corresponding decUne or lack of attention to the more fundamental 
subjects of physiological chemistry and of genetics. There is 
apparent a tendency on the part of institutions to regard the depart- 
, ment of animal husbandry merely as, a so-called practical depart- 
ment for the teaching of stock-farm management and to organize 
the work in genetics and animal nutrition in separate department. 

It is, in the writer’s opinion, an unfortunate tendency; particularly 
is it to be so considered from the standpoinKoX-the development of 
the subject matter of animal husbandry. 

The progress of the sciences concerned need not be 1^ rapid by 
inclusibn of the research upon which the subject depends within 
the departments of animal husbandry. It is certain that such inclu- 
aion will result in a more scholarly point of view- on the part of the 



instructors in animal husbandry and a higher appreciation of the 
fundamental importance of scientific research. 

The departments of animal husbandry have also concerned them- 
.^Ives far more generally with the public phases of their subject, 
lliey have interested themselves in live^ock shows, judging con- 
tests, sales of breeding animals, and have otherwise come to have 
a not unimportant relation to such public activities. “Such activities 

P**®^**^*! th^ey are not permitted to interfere 
with high standards of efficient teaching and fundamental research. 

On the whole, the progress of animal husbandry teaching in the 
.past decade has been very considerable. This is especially true in 
die content of the subject matter and in the methods of presentation. 

1 here have b^n veiy important additions to the science of animal 
husbandry through research in genetics, animal nutrition, and in 
stock-farm management. The subject has thoroughly established 
Itself as one of university grade and of the greatest possible value to 
t/ie industry of agriculture. 


Tli^ engaged in the e<|ucational side of dairying realize that there 
have been many changes, not only in the teaching of this subject but 
also in the subject matter taiight. If one studies the catalogues of the 
various agricultural colleges,- in most cases it will be noticed that 
tlicre have been many new courses that have been added to the 
dairy curriculum. But the descriptions of’ these courses fall short 
m giving detailed information as to the real changes that have taken 
place. It is hoped that this brief r6sum4, although not complete, will 
^t forth some of these changes in a way that-wUl ckll attention to 
the fact that the teaching of dairy subjects has made rapid strides 
during the past 10 or 12 years. ' . - 

The dairy indust^, both the production and manufacturing phases, 
has changed a great deal during this period. Along the production 
side there has been an improvement in the„ breeding, feeding, and 
management of the herd. There has been an increase in dairying 
as a side line among farmers whose main activity is not dairying 
but some other system of farming. Economic factors have callM 
attention to the fact that in many sections diversified fanning is 
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more advantageous than specialization on one crop. This is true 
not only from the standi>oint of cash returns to the farmer but from 
the standpoint of the fertility of tlie land and the permanency of agri- 
culture as well. In the manufacttiring of dairy products, there 
. <have been many changes since the year 1910, besides the development 
and growth of certain branches, such as ice cream, powdered milk, 
etc., and the great trend from farm to factory in the butter-making 
industry. 

All of the changes in the commercial side of dairying have re- 
flected somewhat on the educational side, so that it hjo»l>een neces- 
sary to institute new courws and revise old courses, in older to meet 
the needs of the students. Furthermore,, the commercial world has 
bemi on the lookout for men well treined in dairying and the funda- 
mental sciences allied to it; and also those trained in the economic 
and business aspects of the industry. This demand is recognized 
by students and they hav^ been preparing themselves for such posi- 
tions. Furthermore, the great demand for research work both by 
commercial and educational institutions has made it plain that the 
dairy student nifist- receive training in the fundamental sciences 
imderlying dairying. 

In ^siwer to a questionnaire sent out to various dairy departments, 
one answer summed up the situation, as follows : ’ 

Previous to 1910, the teachine of dairy subjects was dependent upon the 
practical experience of the Instructor; that Is, the Interest developed In any 
course was dependent upon the practical experience of the Instructor. This Is 
still true to a certain extent. But this practical experience must now be 
supplemented by a good training In the fundamental sciences. The foregoing Is 
true due to other development of our knowledge of chemistry and bacteriology 
as applied to dairy products, 'and to the development of genetics and aniipal 
nutrition as applied to the breeding of dairy cattle. 

In the development of our courses in dairy Subjects, provision must be mode 
and Is being made to prepare our students with the foundation of fundamental 
knowledge In order that they can interpret the practical things (hat develop In 
their line of work. We can not go far into dairy subjects without being con- 
fronted with subjects pertaining to genetics, physiological chemistry, and bac- 
teriology.^ 

In shqrt, as the foregoing qiidiation implies, previous to 1910, the 
(Xiurses were designed and planned to teach a student a trade-^=^ 
be a butter maker, or herdsman — rather than the scientific phases of 
dairying, as they^ are now considered. Formerly emphasis was placed 
on Aoin a thing was done; now stress is laid on why it is done. 

The £ype of work covered by courses, as given in a number of oMr 
leading agricultur^d colleges in 1910, can be classified under t£e 
following headings: 

>L Dairy/ production: (a) Judging; (h) feeding; (o) breeding (not Men- 
dMlaa) ; id), manamineiit of the herd, . 
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Z, Hairy mamrfacturee : (a) Butter making— (l) Farm better making* (2) 
creamery batter making. (6) Cheese maklng-(l) Varloi varieties of hard 
and soft cheeses, (o) Testing— (1) Babcock teat for miufsklm milk, cream 
butter and cheese; (2) acidity testing; (3) lactometer readings and determin- 
ing solids by formula*; (4) butter analysis, rapid methods for moisture and 
salt, (d) City milk supply. 

3. Bacteriology. But few Institutions had courses in bacteriology, and such 
courses were of a more general nature than some now being taught In dairy 
bacteriology. 

4. Graduate study. There were few courses offered In graduate work ; rela- 
tively few Institutions offered such courses, and then only from one to three 
courses were available. 

Pi^YlPUs.tq the jeAr 1910 most t}airy departments were relatively 
small, having from 3 to 10 members. There were but one or two 
men with doctorates ; a goodly number With maaters’ degrees ; but by 
far the greatest number had only bac^ielors’ degrees. There were, 
also, a few that had no collegiate degree. In general, there was but 
little encouragement for students to pursue graduate study beyond 
that required for a master’s degree. In contrast to this, let us con- 
sider the dairy faculties of the year 1922. In the leading agricul- 
tural colleges the departments are composed of from 6 to 24 members. 
There arc about equal numbers of men with advanced degrees and 
bachelors’ degrees, and practically no members without collegiate 
degrees. There are a number of members with doctorates, some 
departments having as m^py as six with this degree. It would seem 
that it is self-evident that the dairy faculties of to-day are much 
better trained fundamentally than were the faculties previous to 
1910. Furthermore, the development of courses for graduate study 
in some institutions is -rather conspicuous, especially as regards to 

tte subject matter offered and as to the number of graduate students 
in daify husbandry. 

Itegarding dairy production, there is not a great deal of difference 
in the general subjects which are being taught. However, there has 
been a great deal of improvement in the subject matter taught due 
to thj vase amount of Information brought forth by research, and 
a so due to the fact that many of those teaching th^ subjects are 
better trained in the fundamental sciences underlying the general 
subjects. The students in dairy production are electing jnore courses 
m zoology, physiological chemistry, animal nutrition, genetica, and 
economics now than was formerly the case. This is indicative of 
the fact that the subject matter taught in the dairy cour^ creates 
m the student a desire for further fundamental information, and, 
furthermore, he sees the necessity for such training. Some dairy 
departments have instituted advanced courses in applied genetics 
and dairy cattle nutrition. ^ 
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In dairy manufactures a number of courses have been added. 
These include courses in ice-cream makinpr, mi lie condensing:, factory 
manag:ement, dairy mechanics, dairy bacteriolog}’, and dairy chem- 
istry. 

In addition to those chancres in the curriculums of dairy manu- 
factures the students specializing in these subjects, as well os the 
students in dairy production, and also in general agriculture, a?e 
electing more .of the fundamental courses es|)ecially along the liim 
of economics, business ^ganization and operation, chemistry, ba^ 
teriology, and other furoamental sciences. They are taking these 
courses not only from the .stand|K)int of becoming more fundamen- 
tally trained, but also from the standpoint of preparing themselves 
for graduate work. 

Just what sort of a dairy curriculum will best meet the demands 
of the commercial dairy industries can be shown by presenting the 
commendations of a joint conference of the committee on agricub 
tural colleges of the International Milk Dealers’' Association and 
representatives of the dairy departments of 10 agricultural colleges. 
This conference was held in Minneapolis, October 8, 1922, for the 
iJurpose of discussing the problems of training men for milk-plant 
work, and the ferfJowing recommendations were prepared: * 


It Is the desire of the flfrrioultiirnl coHefje.s to I>e of preatest service to the 
market milk industry. It Is believed that this service lies alonp two general 
lines — that of solving Industrial problems and that of training men. 

We also feel that more\ attention- should be given by the agricultural col- 
leges to the problems of the mUk dealers. In accomplishing these ends the 
agricultural colleges desire the closest (‘ouperatlon with, the milk dealers so 
that the problems of Isith may be mutually understood. 

The present suggestions are concerned with the development of men pr^red 
to grow into the broader respoiislhllltles of the busliK'ss rnther than the train- 
ing of routine workers. - 


The aim of this training is to lay n foundation of a thorough knowledge of 
the fundamental sciences, together with training in their appUcaUon, to the 
market milk industry. 


Such men should rapidly grasp the«detalls of oommerdal problems and 
operations as they o<yur In milk planta 
It seems to us that It is the duty of the milk plants to develop these technically 
trained young men Into reiil milk plant experts. 

. The course of study which will I>e8t fit pien for responsible poslHons In milk 
plants should Include a thorough training In the fundamental sci^ncetf coupled 
with as much applied work us the student’s time will permit / 

The fundamental sciences sliould include chemistry, physics, aud bacteriology, 
each to be foUowed by courses making clear their appMcatlon to the market 
milk Industry. 

The applied courses should include work In market milk, butter, cheese 
I (including fancy cheeses). Ice crenin, roudensed milk, powdered milk, dairy 
hy-products, and dairy machinery. . 

The Instruction In these courses should ^^be directed toward showing the 
application of sclenco to these subjects as well as to develop manual skill. 
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■ Special attention ahoold be Riven to the subject of ecoDomica. The work In - 

I this fleUl IlkewiHc should include tralnliiR In both fundamentals and their 

■ application to dairy problems. 

DurinK the simlor year there slR)uhl a ct.urse in inllk-plant management 
which should bring togethej and coordinate the previous teaching In sclentlflo 
and applied ooumes. 

We feel that the milk companies can render valuable, aaatstance In the better 
development of r,mh 1 men by making it possible for students to get experience 
ih milk plants during; tlie summer months. 

As far as the writer is aware, the conferenw referred to above is 
tJie first attempt on tlie part of an industrial dairy association to 
meet with a group of college dairy department representatives for 
the purpose of assisting in formulating a dairy curriculum^that would 
best train the student ior commercial work/ Otlier branches of the 
industry may attempt similar conferences. However, the above 
recommendations, with slight changes, should apply to all branches/ 
of the dairy nmnii factoring industry. A few of the leading dairy 
d^artnients are practically ifleeting these reconunendations, and 
other dejiartments will also as rapidly as their circumstances will 
permit. 

In spite of the fact that our courses in dairy raannfartures have 
l>wn improved a great deal during the la.st d^de, it may be said 

« ,,in many instances, the leaching of dairy depitrtments has not 
t pace with the rapid development that has taken place in com- 
inercial dairy industries. A great deal of valuable research work 
in dairying has been done by commercial organizations. This has 
been made po.ssible largely bceause^commercial concerns have offered 
greater salaries and other inducements than those offered by educa- 
tional institutions, and hence have secured the services of some of 
thp leading investigators. Consequently, the colleges have been c«5n- 
ft^onted with the task of continually training staff members, many of 
whom have left educational work at a time when they were just' 
trained to the point of undertaking research work. 

Perhaps something should also be said of the short course'work 
that has ^n given during this period. Most departments have con- 
tinued giving short courses in the dairy manufacturing subjects, 
e-specially butter making, and in some institutions cheese making. 
The demand for training in the manufacture of ice cream has de- 
veloped among short-course students during the past decade, whereas 
previous to 1910 there was little of this work given. In n^any in- 
stitutions there has been a decrease in the number of short-course 
Students in butter making, although there is still a demand for such 
training. Some of the middle western institutions have given special 
courses of from one to four weeks, for creamery fieldmenj This has / 
been especially .true in those States where the commercial jereameriey' 

/ 
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have developed the c^am station method of purchasing cream. 
These heldmen’s oours^ have developed since' 1917. / 

The short courses givea in dairj' production have continued to 
emphasize herd selection, breeding, and feeding. Special emphasis 
has been stressed on economic milk production, since the high price of 
feedstuffs has forced milk producers to take cognizance of the fact 
that they must select their economical producing cows and feed them 
properly will) the most economical balanced ration.* jAias been ^ 
pointed out to them that since they can not control the ^ling price 
* of their product, the only alternative which tliey ha^e toward in- ' 
creaming profits is to decrease cost of pr<^uctiou. Good mnrta'ge- 
ment will force down the cost of production and increase the net 
. . returns, whereas poor management will raise tlie cost of production 
and- decrease the net ^turns. 

What is the relation of the educational output of the dairy depart- 
ments to the economic situation of the dairy industry in the United 
States! That is a fair question, and it should be answered both from 
tire standpoint of quantity and quality of output. The dairy industry 
to-da}’, like other industries, realizes us never ■'befora the value of 
well-trained men. Tliis is true with both the production and manu- 
facturing phases. To be successful in either UAe, iuen must l>c able 
\ to think and reason, to find their problems and formulate the correct 
solution, and then work it out to a conclusion. Tlris is triie with the 
purely technical side of the business, and it is equally true with the 
strictly business sid^ of the enterprise. It is impossible for any one 
to get ahead of tlie development of an industry by merely training 
along with it, he must devise some “ short cut " so as to gain ground 
faster than the industry'. It seems only logical that the'** short cuts 7 
are embodied in a thorough training in the sciences which are fundjt- 
mental to the dairy industry. If our students are trained in th^ 
sciences and in addition are taught the application of these to the/in- 
dustry, together with the right Jcind of practical experience, then 
they will be meeting the requireloients that the industry is setting 
forth. The men who lack the h aa^c training are not the men who 
will be sought to serve in leading p^itions. The future of dairying 
like that of other industries will l^% future of well-trained pien. 

As to the question of the quantity of output meeting the needs of 
the industry, this can probably be best answered by askhig k ques- 
tion. ** Are our best dairy students ipi want of positions!" This is 
not the case, but on the other liand,abauy positions liave been re- 
ferred to departments which they cainot fill Furthermorei many 
concerns are jast begiiming to resize ^ value of scientific irainlng, 
so that there is little doubt but that the future will bring even a 
greater demand then now exists for well-itrsined men. > • 

•I f ^ I 
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What does the future hold for the dairy departments? This ques- 
tion inipht well be supplemented with another. What should be the ' 
fytiire purpose of dairy departments? It seems that the duties will 
lie twofold, to train men for teaching and research work, and tO/ 
train men to fill the demands of the compiercial' interests. In either / 
case, the men, as indicated aliove, wilWlave to be well tmined not / 
only in the applied subjects of dairying but in the sciences which are / 
fundamental to it. Many of the students will not pursue graduate / 
study but wil!>nter commercial work immediately after completing ' 
their undergraduate studies. Therefori, they must get their ecien-/ 
tihc training during the time they are in college, and our curriculums 
should be built up accordingly. 

# Tile curriculum for the men who intend to follow teaching and 
/research in dairying should lie such that they can pursue graduate ' 
study without “going back” to make up the.. undergraduate work 
which is prerequisite for the line of giaduate study which they ' 
intend to follow. However, care should lie taken to see that this 
class of .students receive proper training in the applied courses in 
dairying, and also that this is supplementeil with aileqiiate practical 
experience, so that they will have the vision w'hich is necessary for 
lesearch and ^or tlip training of future students. ‘ 

All departments should cultivate a close contact wiih the dairy 
interests in the .State. This relationship is extremely valuable. It 
keeps lioth students and faculty in touch with the pi-ogreaa of 
dairying in the State, and provides means for placing student^ where 
they can get the necessary practical experience during their summer 
vacations and {lermanent positions upon the completion of their’ 
college course. 


Chapter XI 

VETERINARY EDUCATION 

Hy V. A. Moobe 

i>0M, .Vpie York Btalo re$trinan/ Collrffe, at ComrU Vnirartit^ 

' 

Veterinary education began in the U^fljjl^ates about 1857 in 
private schools. Their a^arent pur^Sp-^ the instruction of 
students in the available Wbwledge of animal diseases and in the 
i treatment of, sick and injured horses. They were not concerned 
^.ith research. Witl^^ie deyelopg|ent of animal husbandry the 
losses from disea^s amihg food-pr^ucing animals became a matter 
ormuch economic significance and the veterinarians ..were nottpre’-r 
pared to treat successfully sick cattle, sheep, and sdine. There was,^ 


56 


LANI>-GRANT OOLLE&E Entj^QATlON) 1910^1920 


•'r 


*» { 


% v' 


therefore, » very practical ijnd preseing needier information on the 
‘ nature of animal diseases and for schools that Would prepare more • 
adequately veterinary practitionei^ . / 

The opportunity for taking up such research came with the 
establishment of the land-grant colleges. In several of them a 
veterinarian of higli attainment was secured to direct thei st^dy 
of animal diseases, pourses of instruction in comparative anatomy, 
physiology, animal parasites, and practical mbdicine and surgery 
were given for the benefit of the students in agriculture. Strong 
“departments of veterinary science ” were developed in a number of 
these inetitutions. The work was so thorougli^ t^at a veterinary 
degree was* given to a few giaduates. It is of interest to note that 
Dr., Daniel E. Salmon, who later was instrumental in the organiza- 
tion of the Bureau of Animal Industry in the United States Depart- 
Inent A grinUt/re, received in 1872 a veterinary degree from a 

* landy^ant university where, as a student, he specialized in ^veteri- 
nary subjects. A few others received a similar degree, but the 

“ practice was soon discontinued until separata veterinary faculties 
were organized* ' . • * 

The appdftrance in' this country of such destructive diaeases as 
contagious pleuropneumonia in cattle, epizootics of foot-and-mouth , 
disease, and the steadily increasing^ annual losses from various 
maladies, especially ahiong dairy cattle and Swine, were convincing 
evidence that tl»ere should be veter'inary schools with adequate 
equipment for "teaching and research.' Th# demand for practi- 
tioners .in the rapidly growing cit7es Hkewise gave occasion for the 
, opening qf numerous proprietary schools. The animal husbandry 
of the country, however, required men trajned in the diseas8s* pf ^ 
f<iod-producing arfimals. In the absence of endowments for this ' 
purpose, satisfactory schools could npt be equipped and maintained 
.from the flee§ the students alone could pay. In Europe 'veterinary 
education, from its beginning in 1762, had been a sfate responsibility. 
li\|ith this as a precedent, and a dcsife to meet the requirements, a 
few of the veterinary departments in the land-grant colleges 6rgan- ^ 
ized separate faculties to teach veterinary medicine. The first of 
th6se was in the Iowa State College -where, in 1879, a d^ite course 

• was outlined and a veterinary degree provided. About 1888 Jthe 

veterinary department in tlie Ohio Sta’te University had devel<5ped 
into a school of veterinary medicine undec the management of the 
president of the university, the head of the veterinary department, 
and two others. In 1896 the school was made a college with a deapa 
and separate faculty. ^ . • • 

In a &w Statw special acts of the legislature created State-sup- 
ported yeteikhary colleges and placed their management *with the 
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• trustees of the land-grant institutiona The^New York State Veteri- 
> nary College at Cornell University was the first to be established in 
this way. In the land-grant institutions it was arranged that the 
fexisting departments, such os animal husbandry, botai^y, and chemis- , 
tiy, should teach veterinary studejits these subjecta By such co- 
, operation it was posable to provide comprehensive vcourses of in- 
‘struction in veterinary medicine at the minimum c<JSt,. From the 
. ’ i>«^ge of the Morrill Act, in 1862 to 1010, veterinary faculties or 
: s^rate veterinary schools were organized in connection with eight 
of the land-grant colleges, and one under the auspices of an endowed, 
university.^', • * ' 

• » 

Vetsrinary xchools organised in connection j/oith land-grant tollegea orior 

to 1910 


hand-grant college 

Location 

Name of school 

Iowa Stale Collego„.a 

University of Pennsylvania 

Alabama Poly teeb Die Institute.., 

The Ohio State University,^, 

rornoll University 

The State College of Washington. 
Kahsaa State Agricultural College. 
Colorado Agricultural College and 
C)xperimont Station. 

North Dakota Agricultural Col- 
lege. 

> 

Amos, Iowa 

Philadelphia, Pa.. 
Auburn, Ala 

Division of Veterinary Medicine. 
School of Veterinary Medicine 

Colnmbas, Ohio.. 

Ithaca, N. Y 

Pullman, Wash... 
Manhattan, i^ns. 
Fort Collins, Colo- 

Apicultoral Col- 
lege, N. Dak. 

Colloge of Veterinarv M^ldne..: 

New York State Veterinary College. 

Colley of Veterinary Science 

^Division of Veterinary Medicine 

Division of Veterinary Medicine (first % 
yfearsonly). 

8ch(x>l of Veterina^ Scitnoe (2 years only) . 


Year 


187i 

18 ^ 

1803 

1805 

1800 

1808 

1906 

1007 

1900 
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'In addition to the State veterinary schools, there were, in 1910, 
twelve^ privately owned institutions for teaching veterinary medicine, 
^luch credit is due to the pioneer private schoola They undertook a 
very necessaiy work and several of them tried earnestly to build up 
institutions that would be a credit to* veterinary education. The 
organization .of .the Federal meat inspection service in the United 
States Bureau of^Aniihal Industry, in 1891, stimulated the opening 
of several private schools to provide veterinarians for the Federal 
Government as well as for practice. J 
^ There were in 1910 a total of 2,717 veterinary students in the 
^United States, of whom 706 gi*aduated in 1911.^ Of these 219 were 
in State schools and the remaining 487 in proprietary institutions. 
There was a decided difference in the entrance requirements and the 
length of the course between the State and. the proprietary schools 
^ in 1910. Tlie State colleges required a j>reliminary high-school , 
education or its academic equivalent for admission and a professional 
course of either three of four full academic years. ‘The proprietary 

•Tlie Tet^rlpary collefe at the UnlverBltjr of P«mtvlvan!a la the only one of thie citaa. 

It rewlv^ State for the coDatructIcm of ita bulIdingH, and It ia aupported Id part 
from fanda approlmted by the State leirlalatuiiB to the UalverBity of Pennsylvania, and 
in -part from endoiThieiita. i , 

^ Profesalonal Spliools, Bnreon of fiduoatlon. 1911 and 1912. 

* . mT'* •’ , 
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Mich., with a dean and separate faculty in 1911 ; a School of Veter- 
inarj' Medicine, established in the Agricultural College of Texas, 
College Station, Tex., in 1916; and, in the same year, the Division 
of Veterinary Medicine, in the University of Georgia, Athens, Ga. | 
\ eterinary education received important aid during the World War. ! 
The War Dej)artment and the Bureau of Animal Industry in the 
United States Department of Agriculture required that all veter- 
inary colleges whose graduates would be eligible to employment by 
those departments of the Government must have entrance require- 
ments equal to graduation from a, recognized, high school and a pro- 
fessional course of four academic years. These requirements were 
in harmony with those of the S^te schools, but the privately .owned 
ones could not satisfy these demands, and consequently eight of them 


There are at present 12 State * veterinary colleges, one of which 
gives but the first two years of the course and three privately owned 
schools. However, the entrance requirements apd the length of the 
course , are announced to be the same as those of the State schools. 
The equipment is inferior. 

The total number, of veterinary students in the United States 
,d6creased from 2,717 to 2,487 in 1914. There was, however, at this 
time a gradual increase- in -the number of students in the State 
colleges^ which was in marked contrast with the tendency during Ae 
preceding decade when the number of veterinary students, largely 
in the proprietary schools, increased from 362 to 2,717. The grow- 
ing demand for veterinarians in the countiy districts and the-com- 
ing of the automobile, which, reduced rapidly the number of horses 
in the cities, were the essential factors tliat turned the tide of student 
prosperity from the private schools and stimulated larger attend- 
ance in the State colleges. * 

In the period from 1910 to 1917 there was an earnest and per- 
sistent effort on the part of the State schools to raise the standard 
of veterinary education to a plane that would adequately prepare 
men for veterinary service. As the proprietary institutions had 
not required such educational preparation, the opinion became wide- 
spread that it was not necessary. It was a slow process, therefore, 
to’ convince the pqhlic that it was essential for practitioners to have 

• TUt Inciuto UM Sc^ooJ of Vtiertmir MciisidAe tha UnlT<nl(7 of PenoagriTuiia. 
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n cultural education and a thorough technical training to' prepare 
them to diagnose,, treat, and control animal diseases.' This made 
pro^ss educationally difficult and often discouraging. However, 
the State schools were united bn an educational policy when, during 
the World War, the action of the Government relative to veterinary 
education brought about the desired advances. 

At the close of the war, a condition of affairs was precipitated 
that tended to react against the veterinary profession. This is re- 
flected chiefly in the pronounced reduction in the number of students 
that have matriculated. The registration of veterinarj' students 
since 1919 is given by years in the appended table. 


Date 

' ' 1 

Total , 

i • 

191^20 



1920-21 

Mn 1 

1 4/) ' ATI 

TO 



013 


1 fUl 

1 R 1 ' Ofii i 

IWl 

- . . 

101 j Mil 

^ 631 


. * This does not indude the few students In the three remaining schools. 


Tlie foregoing table shows a registration of but 531 students at 
the present time and but 013 in 1920. This is nearl^ 400 per cent 
less than at the beginning of the World War in 1914, when the regis- 
tration was 2,481. The effect on the animal husbandry of the coun- 
try of this reduction in the number of veterinarians may be serious. 
The losses from sporadic diseases and injuries are heavy at best, 
but with restricted* veterinary service they will be much greater. 
However, it is likely that as soon as the shortage is realized a suffi- 
cient number of men will be attracted to the work. . The explanation 
for the great reduction in veterinary studehts may^be found largely 
in three conditions. 


The extensive use of motor cars has eliminated most of the equme 
practice from the cities. As a result a large numljer of veteri- 
narians found themselves withont sufficient clients and consequently 
they looked upon veterinary medicine as a profession that has out- 
lived its usefulness. Their |raining had been for tlie most part in 
the treatment and care of horses, their homes had been in the cities, 
and they wished to staf there even if they were obliged to engage 
in other business. In thesb circumstances they did not encourage 
young men in the cities to study veterinary medicine as a profession. 

The economic situation following Om armistice Ms hot made' 
country practice especially attractive, ^le rapid drop in ilie price 
of livestock and dhiry products and the slow decline in the co^ of ’ 
articles required by farmers tended to develop cbnsideralile ihdiieri^^ 

" , 81666*-26--4j'‘ “’v- * 
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ence on thfl part of livestock owners to veterinary servire unless the 
sick animals were especially valuable. This condition was reflected 
in the reduced volume of work that came to practitioners, and many 
of them became dissatisfied with their calling. It is not to he 
expected that they would advise young men to take up veterinary 
medicine as a life work. * 

A third factor that discouraged teftiporarily many practitioners, 
even to the point of their leaving the profession, was the e.xt^Haion | 
of the accredited herd i)lan of dealing with bovine tul»erculosi|ij from 
the purebred herds, for which it was adopted origipally, to uH cattle. 
As this plan provided free tul>erculin testing, it took away in many 
instances a large j)ercentage of the professional work that was being 
done by practitioners. Many veterinarians interpreted this invasion 
by the (lovernment of their field of service ns an indication that 
disease control and livestock sanitary work were to l)e curried out 
by public employees. This would leave, in many localities, too little 
professionfld work to support a practitioner. Tlie veterinarians who 
■Were doing considerable testing, and many of them were, advised 
young nrien of the limited opportunities in this field. Tliey felt 
keenly the discrimination that was made by Government and State 
oflicials^against practitioners, especially those who had satisfied all 
the technical educational reiiuirements and had gone inta practice 
to render a real service. 


Notwithstanding the disturbing influences, which are believed lo 
be femporary, the outlook for the veterinary profession is brighter 
than at any previous time. The veterinary tolleges are no longer- 
schools to prepare men to diagnose and treat the ills of individual 
.animals alone. They have become institutions where not only in- 
struction' in animal diseases and their treatment is developed highly 
but also where animal hygiene and sanitation, animal "husbandry, 
dairy and meat inspection, and the relation of animal diseases lo 
public health are given proper consideration. The veterinarian must 
cease to be merely a doctor, a “ tinker ”.of sick and injured animals. 
He must become the leader in the animal husbandry of his commun- 
ity and the protector of the human ‘family from the diseases of 
animals commui^icable to man. His services are needed constantly 
by the livestock owners to’solve the problems in* breeding and feed- 
ing to the end that the losses from -disease* may be lessened. 

Now that veterinary education has come to be a State function, 
added responsibilities are placed on both the schools and the live- 
stock sanitary authorities of the respective States. Further, it i.s 
clearly befoi'e the State authorities to provide these schools with ade- . 
quat^ facilities for teaching vand r^arch. As the States have, as- 
sumed, and properly so, the maintenance of veterinary education; 
it i/i important that the graduates be protected and utilized as much 
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SIS possible by the States in the suppression of animal diseases. 
Veterinarians who have secured a 'professional education, largely at 
(he expense of the public, are under obligations to render efficient 
senice in mum, and iisually^tbey are very glad to do so. Those 
who fail to meet this obligation should be eliminated from the 
iirofession. ' * ’ ' 

1 he problems in veterinary education, however, are not solved by 
providing material equipment. The scliools mu.st teach all the sub- 
jects necessary to qualify their graduates to do efficiently their pro- 
fessional tasks. The efforts o^the practitioner are being judged by 
a public far better qualified to pa.ss on theqiiality of his work than 
it was before the advent of the land-grant colleges. Tlie employers 
of veterinarians are often thorough students of breeding, feeding, 
hygifue, and the principles of preventive medicine. Therefore, they 
are intelligent judges of the character of the sendee rendered by 
the practitioner. In these circumstances the mapping out of a course 
of study, broad enough in its range of subjects and thorough enough 
in the details of each, to equip tlje student to meet the pres<‘nt-day 
demands, is a difficult task when the preparation is only a high-school 
training. and the curriculum but four years. (^The next advance will 
1 h» either lengthening the course or requiring liettcr preparation in 
the basic .sciences. * 

Another problem that confronts Vfeterinarw educators is the in- 
ability of practitioners to specialize beyond t limited extent; as a 
rule, veterinarians must do a general practice. To render service, 

- they must deal with all the disea^s of all species of animals in. their 
community, further, the veterinarian who serves a community must 
usually go to his patients, and there are not sufficient cases of a single 
disease in a restricted locality to support a specialist. As a rule, the 
dominating species of animals in a community determines’ the extent 
of specialization of the practitioner who serves it. The colleges, 
therefore, must furnish instruction adequate for all the so-called 
spej'ialties and include it in the regular courtre. * 

- A brief survey of the number of livestock in the United States 
their value, and of the losses that accrue to the industry as a result 
of various d leases, will place in somewhat bold relief the economic 
question* with which the 'veterinai*]^ profession has to deal. In 
1910 there were in the .United States. 2(y7t>9 1,207 animals, with an 
estimated value of $4,926,178,610. There were 11,652 veterinarians, 
or one for 17,978 animals, valued at $418,494. In 1920 there were * 
198,300,078* animals, valued at $8,013,824,808. According to the 
estimate made recently by Dean White there are 8,692 veterinarians 
in the United States, or one for 22^814 animals, valued at $912,660. a*, 

^ ^ / I u r I I I 
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This does not include pet animals and poultry. There are ;U0,()(K),(M)0 
fowls, amon^r which losses from disease are very heavy. Likewise, 
a considerable number of veterinarians arc engaged in ^he treatment 
of pet animals. It is estimated ^nservatively that there is an annual 
loss of 3 per cent from disease and injury to animals, and that two- 
thirds of it is preventible. This means an annual loss of more tliaii 
$2.50,000,00^)f%)f which $171,000,000 can be prevented when the 
country has an adequate number of properly trained veterinarians 
distributed throughout the livestock districts. The elHcient controls 
of the communii’able disea-ses ilcpends upon tlie extent of coupera 
tion between the practitiojfiers and the livestock sanitary authorities. 

Apother im])ortant fact that has beeh brought out during the past 
few years is the heavy losses caused by the so-called sporadic dis- 
eases. Attention has l>een called repeatedly to the de.struction of 
animal life by infectious maladies and epizootics, but little has been 
said, about the .inroads of the more conunon ailments that, in the 
absence of competent veterinary sefvice, would cause very heavy 
losses. *A questionnaire sent to a number of pracj^tioners in Xew 
York State revealed the fact that on the average about 80 pef cent 
of the seryices of veterinarians in that State is inquired for sporailic 
diseases and injuries, an4 that the major portion of the deaths, 
among animals are due to the.se causes. The conservation of airiina) 
life, therefore, depends to a large extent on the local practitioners. 

There is not a standard curriculum for veterinary schools.' It is 
not fikely that it would be found desirable, becau.se of local condi- 
tions and needs. Thero is a committee of the Alnerican Veterinary 
Medical Asrociation, consisting of the deans of the Stale colleges, 
working on the course of study. .• It will determine how far uni- 
formity piay be had in subject matter. Tlie rapid growth of knowl- 
edge of animal diseases' and methods of sanitation has forced upon 
the veterinary colleges a *problem of selectin^f^ubject matter for a 
curricu^im that is most intricate and complex, in prder to provide 
the instruction necessary to enable a graduate to function efficientfy 
and to give him the proper relationship to animal husbandry and 
public sanitary measures. 

In the future the ranks of the veterinary profession will be siyp- 
plied with men who, from their general education and technical 
training, should render more efficient service. The nature of thtt 
work demands scientific training on the part of its artisans, an^ the. 
regulations of the schools and , requirements of the State lic^sing 
boards pfeclude the adirfissi^n” to < legal practice of persons .who. 

' have not had iuch preparation. . This is a great victory educutiomdly. 

The faculties are up of well-trained iqen who devote their 
entire time to teaching and research. Methods of instructiom are 
beiiijt (iartfolly klatdied add improved^ ' The legislators have come to 
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reco^ize the importance of veterinary service, and appropriations 
^‘for tlio scliools are inci-easing nnaually. The teaching of the prac- 
lical snbjcvts has been enhanced by tlie establishment of ambulator}' 
i«nior students are enabled to study cases on the 
farms and under the conditions they will meet later as practitioners. 
Clinical laboratories are maintained; well-planned exercises in surgi- 
cal operations are required; thorough instruction in physical ex«m- 
inatiGn is given: and laboratory- facilities in the basic* sciences are 
generally good. As the veterinary colleges of to-day are integral 
parts of State or other universities, and governed' by the same au- 
thoriti(‘s, veterinary education to-day Is on a par with that of the 
•itber colleges in the land-grant institutions. 


By William A. Lippincott 

Prof^Mor and Head of iUc Dofuirirntmt of Poultry liuBbandry, Kanms State JLQrioiiltural 
% ^ CoUeyr 


It is just^ past L>0 yeai-s since the first formal course in poultrj’ 
liusbaiulrv was olTerwl at a land-grant institution. In the spring of 
1892 Prof, dames E. Eice presented a course consistipg of lectures 
and practice periods at Cornell University, where poultry instruc- * 
tion has .since continued without interruption' under his direction. 

The Connecticut Agricultural College, then located at Mansfield, 
now at Storrs. included a course in poultr\®husbandr>' as IS! require- 
ment in the sophomore year of the agricultural curriculum in 1896, 
and Ctah Agricultural College offered a course of college credit the ' 
same year. • , -». • 

^t i.s probable thftt the subject-matter taught in* t*he6e pioneer 
coui-ses would hardly lie recognized us of collegiate grade at tlrt'^ 
pn*seht time. They were distinctly vocational in purpose, teaching 
how rather than why, and profit rather than training for thought 
was the goal. This was true in a large measure of most of the a)^i- 
culttiral teaching at that time, and a true pei^pective in this regard 
1ms hardly yet been reached. ' i 

That these pioneer courses jiistified tliemselves in a- large* Ticey 
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Stntos were offering courses in poultry husbandly. Though the 
courses." lift ve been multiplied, the emphasis has shifted, 'and a great 
deal of new material has been added. It is a tribute to the genius | 
” of Professor Rice as a teacher that not a widely used te.xtbook on 
poultry husbandry ha^been written in this'‘country and hardly a 
course has been offered which does not reflect the original course as 
he outlined it, not in content only, but in organization and illustra- 
tion. ' I * 

The j^at development in poultry instruction has come since the 
beginning of 1910. Prior to that year instruction in poultry hus- 
bandry was offered in 15 SUtes. In addition to New York, ITah, 
and Connecticut, these were Rhode Island, Maine, Massachusetts, 
Minnesota, Pennsylvania, Montana, Kansas, Michigan, Indiana, 
Oregon, Iowa, and Wisconsin. Poultry investigational work was 
under way in' West Virgin! a. 

Formal poultry instruction began in New Jersey, California, 
Oklahoma, New Me.vico, Oeorgia, and Maryland in 1910, since 
which time most of the States of the Union have established well- 
organized courses. In the majority of cases these courses are aduiin- 
istered in separate departments of poultry husbandry, though in a 
considerable number of institutions a separate department has not * « 
been organized, and the courses are administered in one of the ' 
agricultOral departments, usually by animal husbandry. 

From ne<?essity the subject matter finding its way into foi-mal 
courses was at firet the>roduct of observation rather than e.xperi- 
ment, and analogy' rather than researcli. The lack of data pertain- 
ing to ^ultry sometimes led to the assumption of analogies between 
domestic birds and* domestic mammals which more accurate observa- 
tion and study^have’ shown to be erroneous. As an example, in the 
early years the so-talled wedge-shaped hen was put forth in the 
classroom as the proper egg type, an assumption appai-ontly )^r- 
lowed directly form the teachings of dairy liusbandry regarding 
the proper type of milk cow. lhat there is less confidence now re- 
gartling a definite laying type— if by tyiie is meant shupi-- Iwyond - 
certain cliaratteristics of vigor and capacity than there ivas then is 
a sign- of healthy development. ^ At the same time means of distin- 
guishing the poor layers from the good have been worked out which 
^are the basis of the nation-wide practice of culling farm flocks. 
Twenty years ago the actud numbers of eggs laid by individual 
■Jiens were l^own in a comparatively few cases. Trapnesting, by 
means of which the production and progeny of each individual 
hen is made known, and now generally used in ronnection with 
experiments with poultry, was then in its ^fancy and few great pro- 
. duoers had been intensively observed. And great producerii accord* 

•ing to presjmt-day standards were then practically unknown. A 
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pnxiiiction of 300 eprgs in a Cjftlendar year is hnrdly more rare now 
than a 200-epg production was 15 to 20 years ago. 

Tlie oi^anizat ion of egg-laying contests in many States, with ac- 
^ companying studies ojE correlations between form and function, 
icsearclies into the inheritance of egg production, and experiments 
dealing with feeding, housing, incubation, and other items o^ stock 
management, have furnished data which have supplemented and 
amplified the courses from year to* year. ~ 

^’^nspicuous example of a subject hardly to be found in poultry 
rourses five yeare ago is artificial lighting to increase the consump- 
tion of feed, lind, in turn, the production of eggs during the-winter 
months, ^heeding by the use of artificial lights is also an example of 
a lather widely adopted prflfitice taken up largely at the instance of 
llie jxiTiltry departments of several land-gr^t institutions. 

That the courses as now taught are not by anr means wholly the 
product of the experimental breeding yard and feeding laboratory, 
hojvever, is shown by the fact that the teiehing in the various States 
is, as it should be, considerably colored by. location. * In some States, 
notably the extreme* eastern and western, poultry production is 
(aught from the point of vie;^’ of specialized farms making poultry 
and eggs the main source of income. In many Central and MTddle 
Western States the teaching is from the point of view of poultry 
production as an increasingly important phase of /ttilversified fann- 

With the amplification of the old courses has come an increasing 
tendency to multiply cour^. Either the old general course is 
frankly broken up into specialized courses of more restricted scope, 

it survives as a general and^ather elementary course designed for 
all students in agriculture, and dealing with the common phases of 
l>oultry management, but is followed by moi*e intensive and advanced 
course's in the several di^nsions of the geneinl subject, such ns breeth- 
ing, feeding, incubating, marketing, biisiness^oigunizution, disease 
control, and the like. The latter coui-ses are intended for students 
spe<‘ializing in pouHry husbandry. 

^ In^stent demand, and sometimes it is to be feaivd overenthusiastic 
elforts to “ catch up ” with longer established departments in their 
teaching, have at times led to the overinultiplication of couises, not, 
because such cours^ are illogical or unnecessary for the well-rounded 
training of specialists, but because research' has not yet had time to 
provide the below-the-surface view, which reveals why rather than 
liow. They haVte been, sometimes, outline coui-ses in the truest sense 
of the- word, mostly outline. Such overmiaiiplication has, however, 
had the very wHofesome and constructive effect of emphasizing, to 
both instructors and. students the urgent need of fundamental • re> ‘ 
search, and the framework gradually is being covered. 
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The peculiar relationr which poultr>’ husbandrj-, in common with 
most of the nfrricultural subjects, bears to the farming public has 
had a marked influence upon the pei*sonnel of the teaching staffs. 
Personality rather than scholarsliip lias been the criterion of selec- 
tion- This fact is reflected by the tendency to keep the special courses ' 
as weU as the general coi^s vocational in character, dealing in 
niothods and practices rather than principles, and to evaluate ina- 
terial for the several courses on the basis of their immediate money- 
making value. 

The teacher of the classics, it should be pointed out, has a corn-', 
paratively simple educational problem. His aim, to lie sure, ought 
to be at least threefold: (1 ) To impose mental discipline, (2) to make 
attractive n lilieral culture, and (3) to develop character. The in- 
structor in poultry husbandry, on the other hand, shouhl shara this 
threefold aim and in addition, at present, must teach a trade, train 
vocational teachers and county agents, carry on exj>erimeuts varying 
from Iho more or less deniortstrotional to the fundamental, be able 
to stir around among people making friends and jiopulari/.ing his 
work, and bo an aggressive publicity agent, in the high hope^that 
thoji^ublic purse strings will be loosened and the appropriation for 
his^articular line will be somewhere near adequate for its pressing 
needs and proper developnient. He must l>e at home in the classroom, 
in the e.xj^rimental breeding or feeding yard, on the public plat- . 
form, on the farm, and in the pidilic prass. He must jflaintain an 
office for the business administration of his department and the n*- ' 
ception of visitors. (He ought to have a study and a chance to 

it.) And from the e.xigencies of the situation down to the present 
time he must be money-iniiuled. The students and the farming pub- 
lic are constantly and insistently demanding how to make monev 
out of poultry. Ami he must constantly, be soarebing for ways anil ’ 
means of getting money for the support and the deWopment of 
his work. j 

It is small wonder that an increasing number of the most ffromis- 
ing rollegiates are turning aside from poultry educational and inves- 
tigational work for the poultry business in one of its several phases. 
The getting of ihoney has occupied a rather too prominent place. 

The remedy for the situation 1s a reemphasis of the fact that poul- 
try husbandry is worthy of a place hi a collegiate curriculum only 
when it is a means to the. ends of brdadening the intellectual horiuon. 
strengthening the mental muscles, and making for character, as well 
as of getting a living. 

In the further development of special » advanced courses in the 
several divisions of poultry husbandry, the threefold aim and prime 
purpose of education must be kept to the fore, with a full realization 
that an instructor does a student greater service \yhen he acquaints 
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. ^im with a principle rather than a practice, and a Tet greater one 
when iie^rsnadea him to try thinking on his own account rather 
tlian ndvias him of certain facts. Happily there are signs of 
!« ivorriontntion in this re#rard, and “probldm courses,” whereby stu- 
dents must study out their own facts in order to solve certain wob- 
Jeins, lire increasinfr in number. ^ 

I nfortunutely for the development of godd i;?aching, talented 
teachers are rare and their surceases largely unobserved, rro^xl 
piece of expenmental work easily gets before the public and comes 
to the notice of institutions searching for likely men. Word of a 
good p.ccx* of teaching on the other hand, comparatively seldom 

g( S l)e>ond the walls of the classroom and still more seldom escapes 
the confines of the campus. ^ 

hrom the very hcgHining of forWal instruction experimental work 
was iimlcitaken. In most cases the wortc was at first more demon- 
Rational than experimental; but served its purpose and led the way 
o more carefully planned and controlled work. Tliis has aimed for • 
the ni,«t part at immediately applicable and relatively superficial 
rcMilt.s, ratheil fhan at the truly fundamental. This situation per-' 
Sists a prerent and is likely to persist uiUil agricultural teaching 
using teaching in the broadest sense, finds itself as a medium of 
education rather than merely a means to a vocation. With a very 
, few brilhant excCjit iolis, the fundamental research that has been 
done with poultry has licen carried on in other than [loultry depart- 
ments and by |lersons trained in one of the several sciences, rather 
than in poultry husbandry. 

In investigation ns in classroom instruction there should be 
fi^omewhat of a redirection of aim. There always will,l«, as there ' 
should lie, poultry experiments of an , Immediately practical 
in ure in progress at most agricultural expeVTment stations. In the 
on^ run, however, practical applications ^ire by-products of funda- 
jnta reseaYches and the goal of poultry husbandry research 

; bouJd 1,0 the discovery of principles as w^ell as the deveiopnient of ’ ' 
iiietliods and. practices. * 

Sneh a rediieetion of the aha bf ’expirimentsl work necessitates 
hi?,tt( r-timned i>ersonnel on the investigational staffs. The poultry 
mvestigutor should hove a fraining which brings expertnei in a^ 
east one of the sciences underlying the pixictices of poultry lius- * 
bandiy without lessening hisjove of domestic birds, thus spoiling^, 
him as a poultryman, or so insulating him that he loses contact 
with people and everyday farm affairs. It should bring alertness ■ • 
o possible relationships to poultry production of principles 
worked out with other organisms from mammals to protozoa, pek ‘ 
haps even the plants, and to point thd way to their applicationT " 

• ' ;• ' •* ‘■•-f > , • , 
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The tendency of tiie next few years in iiivestij?ntion and also 
in classroom instniction will undoubtedly l>e toward si>ecializalion. 
not carrietl too far it will be a hopeful sign. 

It would be negligent not to point out that a' proper development 
of poultry iv&afch necessitates a certain amount of piotoction of 
the resetircher by his administrative superiors, from resi>onsibilities 
which interfere with his best productivenes;?. 

Mo.st of the instructional and executive duties of staff members 
must be done at specified times, while those <x)ming at irregular 
intervals press for iinmediatc attention when they do come, and can 
not l)e put aside. Classes must be prepared for and met 5^n 
'schedule. Committee wtuk should be ready at a designated time. | 
Out-of-tpwn lecturi'S are set for definite dates, requests for infer- ! 
mation by mail must l>e answered with promptness and out-of- 
town visitors given the immediate attention they tlesire. MucIj of 
investigational work, on the other hand, can be done nearly as well 
at one time as another. It is one of the things that can wait and , 
does wait. If the periods for taking records are definitely arrang<Ml 
for, opportunities for prolonged and intensive observation of the 
subjects exj^rimented witli, usually quite as important as the , 
making of routine records, arc likely to be crowded out. Xor is 
leisure for keeping abreast of the literature in all its ramifications 
provided. / 

A highly .successful research program can not oe earned for\yard 
under the situation as it -usually exists,^ unless tlie inx'estigatdr- is 
assured of freedom from interruptions which will interfere with 
doing well such investigational work as he is allowed to under- 
take. And if fundamental research is to enlist ind hold the interest 
of a fair share of the ablest men, means must be worked out by 
which a person giving a* major part of his time to investigation may 
secure saitisfactory recognition in rank and salary witlioAt l>eing 
compelled to lay down his investigations for executive work. 


Chapter XllI 

AGRICULTURAL ENGINEERING 

By J. B. Davtdsow 

Frofe$»or Apriculiutnal Enffineerrini;, lowm Htate CoUtffe 


In. the most comprehensive sense agricultural engineering includes 
4 |pU the various branches of civil, mechanical) electrical, and sanitary 
engineering, in so far as they are related tOyor identified with the 
industry, of agriculture. In organization and analogy, agriculturl^ 
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engineering is similar to mining engineering. Agricultural engineer- 
iiig treats of the following subjecte: The mechanical equipment for 
file farm; the application of power to farm operations; the location, 
desi^, and construction of buildingB and other farm structures; 
water supply and sewi^ disposal on the farnf;'the sanitation, heat- ’ 
ing, lighting, and\^entilation of farm buildings; labor-saving equip- 
ment for tJiafarm home; reclamation or improvement of land by the 
drainage of wet areas; the irrigation of land whdre needed, or by the 
removal of stumps or stones; road building, and certain phases of . 
tlie manufacture of agricultural products, such" as packing of fruit 
and the preparation of dairy products. 

a r 

% 

t 

THB REI.ATION Mr RI^niNEF.IUNn TO AORICri.TTRAI. PROORESR ^ 

The most, significant feature of the progress of Americj^ agricul- 
ture during the past century has been the introduction of machine 
* methods of production, not only on account of the greatly increased 
- production of each farm worker, but also by reason of the income 
available from the increased productiwi. It is only by making a *t 
comparison of proddction by hand implements and with modem 
machine methods thht the change in the effectiveness of farm labor 
can bh fully appreciated. A careful study of agricultural production 
^ would indicate that for the principal crops “ the quantity of pis^uct 
is almost five timcjs as great per unit of labor” as it was befor^he 
general introtluctjbn of machine^J^» The effect on the farmer and 
the conditions wl^ich surround him are even of greater significance; ^ 
muclr of the arduous toil of the farm is gone. The leisure time of the " 
fanner is increased; his mental activity is stimulated; his home 
comforts are mafde possible and the decire for them developed. 

The significaiice of agricultural-engineering subjects at the present 
lime, and the rapid advanl-ement made during the decennial period 
included in this report are indicated by data from the Fourteenth 
Census Report: 


'Tabu: in nuwftinery mluen, acreage, production, and per$onnel 
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' Even when allowance is made for the inflation of prices caused 
by the World War, it is clearr from the above that there has been 
an advance in the use of farm equipment Comparison with earlier 
census data indicates that this advance has been as rapid, if not nioi'o 
so, during the decade^from 1910 to 1920 than at any other similar 
. period in the history of the country. An increase in the production 
; of the six ^real crops, with a reduction ^>f the number of>ersons 

engaged dn agriculture is also significant. 

• In addition to the large area of land nowjmproved by drainage, 
it is estimated that ’an area^of. sv amp land 'equal to .the combin^ed 
'area of Indiana, Ohio, and'Illinois inay'be reclaimed by drainage 
whenever the deniqnd for more agricultural land makes its,devclop- 
ment financially and econbmically feasible. In like manner, the 
area off arm lands may be greatly increased by reclamation of arid 
land by irrigation, apd of stuinp^lund by clearing. 


EARLY DEVELOPMENT 

^ A«ricultuwl en^neermg has had place iil the agricultural 
.^college cuiriculaaincfe. a very e^rly period.' ‘An e^mination of tlie 
course of -gtpdy followed' aW Massaclui^tCs Agrrcfiltural College, 
in ) At. Cornell University, in 1868 5 'and Iowa A^icultural Coh 
1871^ rev^uls that in each instance two or /fn^e agricultural- 1 
engihwrmg subjecfs were- included.- . ‘At* the" Ihwa Agricultiiral v 
. College!, ip the junior yegr of^the course in ^gricul^o published for ‘ 
the yeli< 1871, ‘t farm engineering,” “ road yiaking,’? ^; w^ter supply,” 

V farm m^hmery^” 'and “.rural .firchitectiu|b ” .were UstM. A^icul- 
tural engineering, however, did not develop so 'rapidly as' its im- 
portance Bs,j)art of the;trflining of an agrrcult wighC'- 

wartant. All ' branches of agncoltural instruction -in. the ^grly v 
l^riotl of agricultural colleges were committed' to one^kh, and' ' 
there w^ little opportunity, fo^ specialization. iThe.di^opmqpt of ^ 
■agricultural engineering not only depended upon specializaj^ipn ion 
^he pRrj; of the instructor, but alstf required a fundainental prepara- 
tofy. training of .a different chartietfey^thaii for the teaching of other 
agricultimal branches. A period of rapid development b^an before 
; 1910 when the larger colleges started. to ad4agriculturaI-engmeeRing- 
^cjalists to the teaching staff, followed later hy the-organization of 
sepatate departlnehts of instruction. 

^ I i . 

- V* •* 

V.- RAPID bWE/jOPMEXT OF hUBJECT FROM 19^0 TO 1915 

A » ^ 




'Owing to an increasedji^^, the mosl^apid development ol 
agric^tural engineering as a ^parate branch^f tCTicuUural kistnie- 
fcion took place inHhe first' half of the decephial period ipcluded‘ in 
thii report. A 'euryeyyn^o in 1910 of the -agricidtural, qpitieula 
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of the State agricultural colleges indicated that several among 48 
of the State institutions placed Uttle emphasis upo'n agricultural- 
engineering studies. It would not be fair to make a more defini^ 
.statement, for, in many instances, the instruction was combined 
wth that in other subjects, and therefore not easily recognized by 
an outside mvestiptor. Five years later. 48 institutions in as many 
States were offering definitely outlined special studies in agricul- 
tural engineering. In 44 institutions^OTk amounting to an aver- 
age of 7 semester credits was required, and in one instance as much 
%s 23 semester credits. In addition, all institutions offered more or 
less elettive work amounting to as much a^ 30 credit hours 'in one 
instance. , Smce that time there has been little expansion of the 
work but rather an improvement of the character of the work offered. 

« . * ' -SELECTION OF NAME ■ f 

Miipy terms have been given to the educational specialty here re- 
ferred to as “agricultural ehgineeriug,”* and practice is not entirely 
unrform at present. Over three-fourths of the institutions <avin^ 
separate dep^tmental organizations u^ the te^m ^‘agricultural 
engineering.” In several instances “farm mechanics” is used, and 
in a few “rural engineering.” It is now quite general practice to 

apply the terni “ farm! mechanics” to secondary-school instruction 
of tlie same character,' 

- •* ' - 
\ PRESENT SCOPE 

• Thc■ afc^•isultural-«ngiBee^ing£ubjects,^ studio may he classified 
^ follows: (1) Shop work; (2) drawing; (3)' farm machinery! 
(4) farm motors; X*) farm structures; (6) farm sanitation (includ- 
. in^ water supply *wage disposal, heating, lighting„and VfhtUation 

(8) drainago; <9) irrigation; apd 
( lOl anMlaneo* subjects.' The extent .to which these subjects are 
roqimed^ts indjcfted % the follo-wing table, preparbcr from difa 
secured from tlje 1917-18 catalogues of the 50 State alleges by 
.Chester D. Jarvis.” • - ^ 

O' 

. TABL#2.-Ai7rte«««ral-c»vl»«cring tultjecU required /w oraiiihti^ M &0 ' ' ' 
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It is to be noted that in 10 institutions the practice prevails of 
requiring a general study covering several subjects. In these institu- 
tions this general study is usually thp only one required for gradua- 
tion. 


. • < 
DEVraOPMENT OF A PHOFE88IONAL COimSE 


> 


) 
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Froip the educational^point of view two rather distinct develop- 
ments of the subjects have taken place, guided and directed by the 
objectives sought. The first is that of agricultural engineering as a 
part of the training of the student preparing for agricultural pro- 
duction, and would include the Application of engineering practice 
and methods to farm operations and construction. The other pha.se 
.is that ^ specialization in agricultural engineering for professional 
service.’ - ^ 

, ADMINISTRATION 

The administration of Agricultural engineering has been some- 
thing of a problem, owing to the general practice of separate colleges 
or divisions for agriculture and engineering instniction, with an 
opportunity for the difference of opinion as to how agricultural engi- 
neering should be .classified. No doubt this problem of classifica- 
tion has been a “retarding influence upon the development of the 
specialty. At the present time agricultural engineering is adminis- 
tered in tKe majority of instanees ^ agricultural instruction, In a 
few instances as engineeWng instruction, and in five of the larger 
institutions a joint plan of administration is followed and see'ms to 
be gaining favor. It is evident that with any plan of administration, . 
in order to*secure development and efficiency of instruction, an invit- ' 
ing field of endeavor must be provided for the capable specialist 
with initiative and leadership. ^ , 

4 

OBJECXIVES^^F INSTRUCngON FOR AORICDITURAL sii;;ri>BNT.* * 

The question may well' be raised as to the objectives sought in the 
instruction of agricultural students, for it is cleArly recognized\hdfr 
every farmer can not become a trained c!ngineer in addition to his 
^general preparation for* farming. On the other hand, a study of 
agricultural development, of the production of agricultural, crops, 
at .the present time, and of the conditions which make for the Vell- 
being'uf the fanner indicates clearly that the execution, of moderq 
f^rm operations reqtdTe8,^r]economic production the application ef 
engineering principles methods. In many rrap^cts, the in<^ern' 
farm is not unlike a factory.- It is obyious that the instructioji in 
a^icultuiiil-en^neeriifg' subjects should furnish such trainingj^and 
experience as will malm f or oapneity aaid zesourcefolness in the. use / 
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of mechanical equipment in carrying out fatm operations, in the 
reclamation and improvement of land, in the constniction of better 
housing for livestock, and in th^ building of more.comfortab!e homes. 

. PROFESSIONAL AORiCULTUnAL ENGINEERING 

In addition , to the general knowledge of engineering practice, 
which every farpier should have, there has been recognized an im- 
portant need for a specially trained engineer prepared to ^render 
a special s^wice in coimectioii with the larger engirieering problems - 
connected With the development of the industry. Such an engineer 
should not only have a fundaihental training in engineering science 
aild art, together with a speeiftl knowledge o¥ the special engineering 
problems of agriculture, but also a'general knowledge of agricultural 
science, methods, and conditions. 

Iowa State College, in 1910, offered a .four-year curriculum lead- 
ing to the degree of bachelor of science in agricultural engineering. 
Several institutions soon offered similar courses of study, until in 
1920 at least six other institutions had such courses, Viz, University 
of Nebraska," Kansas State Agricultural Colfege, University of 
Missouri, Utah Agricultural College, Texas Agricultural and 
Mechanical College, and Virginia Polytechnic Institute. 

Th(*se courses were made up of from 30 to 64 per cent of studies 
usually designated as engineering subjects, with a median oi 47''^ 
per cent, and from 13 ^ 45 per ^nt of agricultural Subjects, with 
a median of 29 per cenO , , 

(iver 200 students are now pursuing the professional agricultural- 
engineering courses offered by the foregoing institutions. 

At several institutions where the plan,# a general agricultural 
course, with an .opportunity for a majoi^ in some department of. 
instruction, is in practice, the privilege is offered to students to 
major in agricultural engineering. 

It has been demonstrated that the graduates from the professional 
cour^ in agricultural engineering have an unusual opportunity for 
service and find quite a wide range of employment In the agri- 
cultural-engineenng equipment industry they are employed aa 
designers, or s^es and advertising ^ecialjsts; other graduates' 
design “and build fariU structures as sp^iaiists for association^of 
commercial firms .interested in thn sale^of building materials or fis' . 
contractors#- Many graduates become reclamation engineers in drain- 
age, ir^gktion, or land clearing. In addition, there has b^n,« 
continued ^mahd for specially for educatjonal.and' 

experiment-station work. , . . 

The development of -the professional phases of agricultural engi- 
neering is well indicated by the growth of the American Socie^^ ^ 
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Apricultui’Hl Engineers, a national professional society organized 
in 1010, and npw having a meinbei^hip of over 700. 

A * * « ^ • 

\ , s 

- ■ - ' SHORT COURSES 

Many agricultural-engineering subjects lend themselves to special 
short-term courses of instruction. The rapid introduction of eqnj|>- 
ment, due-to the shortage of labor during the decennial i>erio(}-oUhis 
report, occasioned an unusual demand for Such instruction. Sliwt 
courses^in tractor o{)eratipn were particularly in demand. Nearly 
every State institution is ho\y called upon to offer^twie or more sucli 
courses during the year. The enrollment in these cdiirse? is large. 

EXTENSION SERVICE 
\ 

At the lieginningof the docpnninnv. there was little effort, Upon the 
part of State colleges to furnish extension instruction ia agriciilturul- 
engineering subjects, but there has been a, marked development in . 
this respect. Some institutions employ as many as three specialists 
in agricultural'engineering, and, in some instances, tl>e. extension 
work has devoloiied to the point of being of greater importance and 
magnitude than the resident work. The method.s used consist in 
short con rs(*s,’ lectures, and demonstrations. The subjects that are 
stressed more strongly in extension instruction vary w'idely with the 
States and are governed by> th«h, conditions existing in the States. 
The following, however, are common : Farm machinery, traetors, 
farm structures, soil erosion, land clearing, drainage, irrigation, 
sanitation, etc. • . . • 


RESEAIUTI and EXPERiaiENT STATION WORK 




^ Tt is to> regretted that the development of research and experi- « 
ment station work in agricultural engineering has not kept^ pace 
with JJie d^vehqmient of instruction. With the development of 
niore complicated 'equipment and the gneater demand for effiorency, 
the uncertain rules of procedure or rule-of-thumb methods cah not • 
Be- used. It is true there is a great fund of well-established general 
engineering principles ‘and information which may be applied to the 
^agricultural' industry ; but, on the other hand, many, *if not most, 

<jf the engineering problems of agriculture are of a special character • 
M requite 'special study and invwti^tion for then;, solution. It 
— i» riow-w^Imed-that machines miist operate with greater preci§ion, 

V .,'' thwe’ shall be little lost energy, %nd that eronbmy demands ' 
^ of constructibn; -Buildingr for livestock atid 

ktorage'must be erected' with consideration fqir Wanrith, light, venti- 
sanitation, as w^ll as' streiigtlr and durability. Tim same 
"‘^tetnebt'witl ^ 
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It is to be noted that one a^^ricdtural experiment station now 
emplo>'s special investi^tors in agricultural engineering, in 
addition to provision for res^rch by graduate students, but in the* 
majority of the State institutions little attention is given to research. 
The development of research is the most urgent need of the specialty. 

, t - . » 

.THE FUTXTRE 

* If agricultural pipduction in the fut««e js to be adet^uate, if the 
de< rease of agricultural workers is to be compensated for, and if the 
^tandards of rural living are to be inviting to the intelligent young , 
men and women now on the fam^ the application of engineering 
principles and methods muStbe extended. It, is reasonable to expect 
even greater intexest among the State agricultural- colleges i'n the 
development of agricultural-engineering instruotion and' research 
during the next decade than ever before." * ’ 

^ * 


Chapter XIV • * 

SHORT COURSES IN AGRICULTURE 

Uy Joti.N Pjielan 

IHrerlor of Vhort Coumn Utu.tarlSuettii J yrtcultumi CoTltve 


A study of the development of short courses in agriculture in the 
land-grant colleges presents at this time peculiar djfficulties. The 
work of .rehabilitation .carried on by the Federal Board for Voca- 
.tienal Education. and later by tlj^j^eteran.s’ Bur,eau has affected the 
rfmnber, character, and attendance in these courst-s. There may, out 
of this exi^rience in the rehabilitation pf these World AVar veterans, 
la? develojicd in the several States a program fpr rehabilitation of, 
men and woihen injured in industry. Such« pl-ogram does not come ' 
within the scope of this discussion. ' , ‘ . 

Short Courses have been affected by World War conditions in 
other W'ays both- favorably and unfavorably.* Some students who ' 
served for a year or two in the military or naval forces of the 
United States may have felt tfiat they were too old to undertake 
a fouf-yiear colle^ o6urse of study, and decided ^instead upon one 
of the shorter courses. On the othe^ hand, general industrial con- 
ditions that have prevailed ^since' the war haye tended to redu^ 
attendance. Whereps the prit« of farm products has returned to the 
pre-war level, the wage paid rtrban labor is high. «The resRlt has " 
been that many who would Iiave entefed agricultural' schfels and 
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collepes for short or lon<; (tourse^ have gone into industry. It is ' 
inipossibi? to measure fully the effects of these conditions on short- 
oourse work. Therefore, the history of the past five years can not 
l>e taken^as an indication either of the demand, the ser\^iee, or ihe 
policy of adipinistnition of these courses. 

The material for this discussion was gained from a study made i 
. through a period 9f years of the bulletins and catalogues of agri- ' 
cultural collegd»t.of historical articles treating of short-course work, | 
and from- correspondence and administrators in the land-grant : 
colleges. 

The Ohio State University at Columbus made an effort, in the 
winter of 1877-78, to interest farmers in a course of lectures. Tlie 
' scheme proposed four fectures a day for 10 weeks.- No entrance e.\- 
V aminatiohs were required. ♦file scheme was widely advertised, biu 
there was no adequate response. The following winter, 1878-79, a 
• more ambitious effort was made at Ohio of four weeks’ duration, and 
it met with success. This was not so much a short course as a let - 
tuce course for farmers. The short course in agi'iculture at the 
University of Wisconsin oi>eneil the 1st of January, 1880, and con- 
tinmd lii weeks, with an attendance of I9*!students. These courses 
indicate tendencies in the early history of short-course jxJicy. The 
courses were coiu-erned with production and were intended for 
farmers. At that time, and for many }’ears thereafter, there were 
few other agencies. Since then agricultural courses have been estab- 
lished in high schools, county ' schools of agriculture have been 
created, a great extension service has been built up, and county 
farm bureaus have been organized, so that the question may fairly 
be asked, Whatd^ nolv the function of the short courfee? Will the 
four-year college course function sd. effectively, not only in the 
training of experts, but also in the training .of farmers, that short 
courses will be unnecessary ? 

No, one would question the statement that men and women trained 
in a four-year (jollege course are needed on the farms and in thc^ 
rural communities — men and women who can pai^icipoie in the 
^ economic, social, and -political life of the conunuhity. But it is very 
problematical if these men and women can ever be supplied by the 
.four-year college course. The .demand for teachers, coimty agents, 
extension-service workers, entonjologists, clymis^ botanists, and' 
resea?ch investigators in economic and social proiJiftas is increasing 
year by year. We are not approaching a time when more of our 
four-year college graduatesvwUl goto the farm. The reverse is the 
case. A survey made some years ago of a college of agriculture in 
a large western -university — a college that has rendered' distinguished 
service to agriculture— showed that only 89 of the 824^ graduates of 
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the long course since 1878 ore now farming in that State, ''whereas 
J154 of the 44€ short-course students are actively engaged in-fanning. 

It would seem from these figures, and the facts are not unconimon,. 
that if the agricultural «>lleges are to send men directly to the farms 
(he. need for^ short courses will increase. 

In this connection it should 1^ borne in mind that only a very 
small part of tlvc total farm population can be influenced by ivsident 
teaching. I'he agricultural colleges can afford to lose neither the 
institutional prestige, the clientage and public confidenc*e of the 
landing i>o|Milation, nor the first-hand contact with the real prob- 
lems of the farm that comes from participation in this type of work. 

The real value of these courses is prolmbly best summed up ip a 
sH^cinent made by \V. A. Henry, of Wisconsin, in which he said : 

^ It wIkIi Io nay after 20 years’ pxijertenoe, observluj; results daring all tliat 
fluie, (lint 1 iitn ni«tre than over a belleTer In this .Hue of effort, as.oue worthy 
of atU'iitiuii by our aKitciiltural colleges. That great factor. tiu)e,«liaK now 
ilcvelojH-il .vouiig imn of earlier yearrlu the short cour.M- until tlu^ are rapidly 
iHToiiiing the Icadiug fanners fif our State, the Ik'sjt .ftiK-k tuImts, the owuers of 
the iH-.st herds ami UiK-ks. k<kk 1. u.-H-ful cltixeus all around. This year they are 
getting into riie legisintun* and are showing up as some of the lK‘st lawmakers, 
and they made -their way there lMH.-ause of their fitness -and because thfir ^ 
iieiglilHirs insisted 4tii them as their representatives. 

The sco|>e of tlic short course will e.xpand as the definition of 
agriculture l>ecomcs more inclusive. The earlier definition limited 
the efforts of agricultural instruction practically to the field of pro- 
^ iluction. In recent years there has come a realization of the economic 
problems of the farm, and still more recently the human factors have •> 
had consideration. But the definition mu.st be jjroader. It must 
incliule the whole que.stion of tlie food supply, pK^^ioffjpij^ 
distribution, and consumption if tlie'farnier is ^ his 
true relation. Thus the agricultural college Wd99^^1plf)'institu- 
tion recognized as safeguarding the intere.sts nj^BSfof the pro- 
ducer but also of the consumer; and the field of short-course work, . 
as well as that of the four-year and gradiiatc courses, will be greaHy 
increased. ^ 

The problem of culture must also be taken into consideration in 
the development of these courses, since it has an important bearing 
not only on the student’s personal life but also on the life of the 
community in which he lives. With the idea that culture is limited 
to certain subjects and that there can be no culture, in a short ‘ 
course in dairying, animal husbandryj etc., 'the writer has no sym- 
pathy. Culture is lived, not studied, and the farmer, the plumber, 
the .surgeon, and .the lawyer must all see the relation of their work 
to the unity of life, appreciate to the full the social value of tKn 
things they do, and in that realisation there is culttAfe:’ Ne coar^ 
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in the loDjr run can suclM?ed that does not Lave in it the culture 
element. No persistent proup in ‘society ’ is ever without it. The 
Kuropeon. j>ea8ant has a culture, thoiiph sometimes we do not ivoop- 
nize it as such. 'I'he recopnition of rural t^'pes of c»jlt\jre is one of/ 
the fundamental prohleins of rural social advance. 

Several types of sliort courses have been develope»l in the Ignited 
^States: •'* 

1. The special separate apriculturol school intended f<»r l»oys ami 
pirls who have not had a hiph-school education. The curriculum 
of these* >^|)ecial scho<»ls includes not 'only t«vhni<al hut acadeini*- 
subjects. In some cases tlu»\varo pivparatory to' the bmr-year col- 
lepe course; in others, the completion of the course of the aprictd 
turnl schooHs an end in itself. 

•2. The short course for farmers who arc able to leave the farm for 
u few weeks only, «ml then at a time when there is the least to tlo. 
These coui-ses are the piost common, and. perhaps, tin* most popidar 
offered hy the apricultural cojlepe, 

3. Short s<*hools for specialists in which practically the whole <la.v 

is dcvote.l to one line of work, as. for exantple, dairyinp. cottoji 
cuJttire, ice-cream uianiifacture, etc. * ' 

4. SjKH ial vocational courses varying from three inontlis to on^ 
year in some phases of uprit-ulture, as, for example. poidtiy^iTr 
duirvjfjp. *In general, 1111*86 courses are contined to the coiujidel^iibn 
of one interest, though the tendency is in the dira tiop-dnnchulin" 
allied subjects. 

5. One, two, and three-year courses in agriculture nn«l horticul- 
ture. These co*iirs(*s are intended for 
\yish to make' fariiiinp a life work,^''^ 

fi. Ihere are,- in udditiorf to the above, special student pronp<i; in 
several of the institutions. The tendency is to .limit the special 
student group either (a) to those who have the ei^uivalent of college 
entrance r«|uirements, or (&) to those who have already gained e.x- 

perience in the fiold in wliich they wish to study. 

7. Summer schools aic prying in popularity. The practice is* 
becoming more and more common to offer ropidar college courses 
for credit in these schoolsT Hence they can not lie pi-operly classed ^ 
as short couiscs. In addition to these Tegular college courses, fe- 
cial schools deali ng w jtlT the economic, social, and spiritual problems ^ 
of the farm are iieing established in the summer sessitms. 

In the development of short-cour^ work Duinei*oi» problems have . 
arisen. These might be classified under thh following heads: (1) 
Organization, (2) administration (3) financial support, (4) the 
tubing staff, (5) the course of sti'dy, (6).student relationships, (7) ■ 

; experience,, and <3) the Relation of the gir^uates to the^coUege. ‘ 
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A. question that frequently cornea up in sho^-course administra- 
tion is; Shall theae courses be organi7x?d in a .sjx*cia! schbol of 
a^niculture separate from the four-year collejre, with its' own ad- 
ministration and teaching staff# In wine instances this has be<>n 
done, thou^di these are exceptions rather than the rule. In ftencyal, 
short c<.ui*ses arc orpinized as part of the ivsident teaching. The 
advautap.' of the s|>ecial school of afpriciilture is in unity and, per- 
haps, in efliciency. The disadvanta;.^ lies in the fact that the school 
of.ujrriculture will «rain popular support at the exjH-iise of the pm- 
end collep*. There is also the danger that in the mind of the stu- 
dent the four-year col Inp?. course will| not lx? considered as one of the 
avenues to the farm. 


sliort iHuir^ in charp' of a dean or director whose official position 
. ranks ^th other deans or directors in the institution. This director 
isjiefd n^siHinsiblc for the orpihization, administration, and devel- 
opment of short courses.* It is his duty to study the needs of Uie 
Slate, in agriculture and to organize courses that will meet these 
nw'ils. The value of this method of administration- needs no com- 
ment. It has already been demonstrated ip the extension services 
and exjieriiiient stations. . / 


. some institutions the expense of these cours^ is borne by pneral 
departuientnl fluids; in othen^ tliere is a Special short-course budget 
^ for both instruction and maintenance.. Though the practice in gen- 
eral is to defray th*? expense of short courses from the pneral col- 
lego-fund, there is much to be said in favor of" a sjiecial short-course 
, budget for instruction and maintenance. A separate budget makes 
it possible to develop short-course work without having these courses 
a charge on tlie general college, and without in any way detracting 
from the opportunities offered tlie iour-year college student There 
is a real- danger that the fpur-year student may feel that he is 
being exploited for the benefft, of, the shortsjouree student Ilie 
separate budget makes it possible, for. the fidiministrative official in 
^ charge of ^ort-course work to develop^ new policies and plana > 
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llie jiractice varies in the financial support of short courses. In 
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tendency does not seem to lie in the direction of the organization of 
special short-course staffs. The reason for this condition is found in 
the fact that the short-course student is just as much of a sj>eeiiilist 
as the 4-year college man; sometimes even more so. The teacher 
of short-course student must be well trained, reasonably mature, 
and, though a specialist, he must, see agriculture as a whole. Prac- ‘ 
tical farm experience is of inestimable value in dealing with this 
group of students. Even though the short-course instructor be paid 
from special funds, it seems to be the better professional policy to 
have him a member of the regular teaching staff, thus making 
greater s|>ecialization possible, and providing an opportunity for 
professional growth and 'advancemefit. 

« t •• 

•0 

/ THE COUKSE OF STUDY 

There are at least two marked tendencies in flic organization of 
the coui-so of study. One is in the dir^tion of specialization, tlie 
other toward the general course. These tendencies represent sec- 
^ tional differencte. The speemlized cour^ have developed in areas 
of. specialized farming. The general course is found in the general 
farming areas. Whether the courses be general or special, there is 
a marked tendency toward including the social and economic 
problems of the farm. The consensus of opinion of administrators 
would undoubtedly favor a larger consideration ^ these problems 
tjian is now given them. 

O 

STUDENT KE1.ATI0N6HIP8 

The relation of the long and^short course student groups is one 
that calls for careful administration. The presence of shorit-course 
students on the campus should in no' way deprive the 4-yes.r student 
of the advantages of college life that he has previously enjoyed. / 
It should be recognized, however, that athletic, social, recreational, 
and religious activities are a vital part of the developmerit^ of ,tho 
-individual student. They are also a-vital part, perhaps the most* 
vital part, of rural community life. There is no good rcas<^>h why 
short-course students should not have their athletic beams, dramatic 
clubs, and social organizations in a democratic American college. 
This does not imply, however, that it- is nefcessary for short-course 
students to pfay oi\ the varsity team or join the varsit^r fraternities. 

If a satisfying athletic, social, and relij^ous life can not be built 
up within the short-coui’se student group, there is something radi- 
cally wrong with the method of administration, 
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FARlf EXPERIBNCE ♦ ' 

Whether or not students who have not already had some practical 
experience on the farm should be' admitted to the short courses is 
a point often discussed. The chief arg[unient in favor of farm ex- 
porience is that it makes the teaching: >nore effective. If the farm 
experience previous to the taking of the short course might bo had 
on a selected farm with a good farmer, the value could not be ques- 
tioned. But, if it is to be a requirement for haphazard experience ( 
gained with the misBt farmer or the pessimist, tlie student might 
belter come to the colfege without farm experience. Farm experi- 
ence should Ixi. required of all students in the one, twoj and three 
year short courses before the course is finished. *It can not very well 
^ be required in shorter courses, and, indeed, is not necessary. This 
farm experience should bq at least five months in duration, with an • v 
allowance of some time for a vacation, if the student is to return for 
a second or third year. Some institutions, especially agricultural . 
schools, are fortunate in being able to provide sufficient farm experi- 
ence on the school farm. A program of study and work is arranged 
in such schools. These schools arb comparatively few in ndmber. 
The agricultural coUeges in gOneral use' thO college fanp for labora- 
toiy and teaching purposes, and have t6 depend upon, commercial 
farms for the farm practice of their students. This farm-practioe*^ 
must, hojyever, be as carefully _organized and as carefully superviged' 
a.s is the w’ork in the classroom. Students should not be placed with . 
every farmer who writes in requesting help. It is an educational not. 
a labor project. The student .should be expected to earn and receive 
a reasonable wage. The-, employer should be, required to take a 
Teasonable interest in varying the farm experience of the student as 
much as possible. This farm placement training,' or, ag it might ' 
liftteT'be called, vocational placemen^, training, is' the key to the situa*; 
tion. Tlie plan immediately c<jpimends itself to the farmers .of the 
State. It disabuses.’ the mind of the farmer of the idea that the i 
.''colleges are not'trainipg farmei*s.*, .It is the best form of generai'in- 
formation in regard to the work of the college. *. . ‘ • 


. relation OF GRADUATES TO THE COM.EOE ' . t 

One of the undeveloped sources of pOwer for the land-^'.ant colle^ 
lies '.in the: relation of* the short-course graduate to th'^ collegei 
Though great effort has been made to 'organlze the alunini of the 
four-year course, but little seems to liave been done for the short'-, 
epurse graduate! From the standpoint of the graduate this relation- 
ship is very vital. There is no time wheni the stiixdent needs the help 
or the college more than; when., he is naakihg a st^ in the fai^ng > , 
bu^ness, ^‘e United 3^tqsVi^ransVBu]^qauf in 

. . . ’ ^ .....r.''. vj *. .. vi. / ■ V- • V-'v^Vf 
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visors of agriculturnl projects for disabled Federal train^s, has in- 
augurated on a large scale a plan for the guidance, direction, and 
assistance of the man who Is making a start. From the standpoint 
of Hie college, no institution can afford to do without the whole- 
hearted support of the people actively engaged jn the business. It 
■i^ both good sense and gwd policy for the college to keep in touch 
with the achievements of its shoft-course graduates.. 


Chapter XV 

AGRICULTURAL EDUCATION 

Ily Geokoe a. Wobks 

Urad of the itepartmeut of Kiiral Education., Xmc York mate ColUvr of AgriculiMre, at 

Cornell Uniimilj/ 


V 

One of the most* marked developments in the' activities of the land- 
grant colleges during the past decade has been the increase in num- 
= ber and size of the departments concerned with professional training 
-of . teaphers of agriculture. These departments are variously desig- 
nated as departments of agricultural education, vocational educa- 
tion, rural education, and rural life, the terminology being affected 
•by the type of organiption and the range of activities. The first of 
tnese names is the one most commonly used and for this reason will 
be Vised in this discussion. 

At present, eacjh land-grant college has a department of agricul- 
tural education, and, according to the 1921 report of the Federal 
Board for Vocational Education, there wei*e, in the academic year 
1920-21. 278 persons engaged in giving professional training to 
prospective teachers of vocational agriculture. In addition, there were 
persons engaged in other educational work in 'these departments. 
Such activities as the preparation of material designed to encourage 
the study of agriculture and nature study in the rural school, and 
to assist rural communities with their educational problems are in- 
cluded in' their work. 

The department of a^icultural education made its appearance in 
the land-grant college that was a part of ^ State university about 
1910. Thp universities of the States of California, Illinois, and Wis- 
consin were pioneers in this field. Departments of education had 
been established previously in several of the separate colleges of 
^iculturel Of the departments in institutions. of this class the 
• first one to be established ^that has had ah uninterrupted existence 




^ thi one in South Dakota. It was established prior to the passage 
^endmehf ' la the five-year period immediately fol- 
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lowing the passage of this amendment, seven more were established. 
In the next five years 12 more were added, so that by the time the 
Federal Vocational Education Act was passed, in m7, there wei*e 
20 departments of agricultural education in operation in the land- 
giant colleges. It was natural that this development should have 
. come first in the separate college of agriculture rather than in those 
that were .parts of universities, because m the latteh the early needs 
. for work in education were met by departments, schools, or colleges 
of education that were commonly a part of the university. 

By the passage of the Federal vocational educational law, in 1917 
• funds were made available to the States, under certain conditions,’ 
for tile training of teachere as well as 'for the. stimulation otthe de- 
velopment of instruction in vocational agincultiire. The growth of 
vocational agriculture durmg the last five years has been rapid. Not 
all this development, howerer, should be attriln^pd to the foregoing 
, federal legislation. As has been indicated, departments of agricul- 
tural education had been established in nearly half of the land- 
grant colleges prior to the passage of the act. In the* interval 
,,J)otween the time. of establishment of the first department and the 
pas^ge of the Federal act, departments were organized in other 
fln -giant colleges and most of them had a steady growth. 

Under the provisions of the Federal vocational education act, 
5!o00,000 was made available to the States from Federal funds for 
the fiscal year lieginning July 1, 1917, for the trailing of teachers 
0 agriculture, home economics, and trade and industrial subjects. 
Ihis was increased during the succeeding years until $1,000,000 be- 
came available for this purpose. It^was stipulated in the law that 
not more than’ 60 per cent should be expended on the training of 
teuchere for any one of these lines. The laiw further provided that 
a minimum of 20 per cent must be reserved for ^each one of the 
plyises of teacher training. Theso funds were made available to the 
.states only on condition that an equal sum from State sources was 
made available for tlie work. .• 

The following table contains data taken from the 1921 report of 
the Federal Board for Vocational Education, showing the status 
at that time of teacher-training work in departments of /agriculture 
for the years ending June 30, 1918, 1919, 1920, and 1921 : ' 

Tcachrr trainlng n qrk of deparlmentM of agrU uUurc * 


Years 

Institu^ 

tloas 

• 

Tearhera 

1218 , . . 

^ , 

40 

60 

64 

61 

116 

222 

203 

278 
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1,634 

1.334 

2.310 

2,030 
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Ltuna 
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300, 80^47 
063,680.32 
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Following the passage of the act the growth of the work was so 
rapid that it was dilKcult for the land-grant colleges to secure. 

, adequately prepared pistructors for service in this field. The ex- 
experience of the States in this matter leaves little doubt that it 
would have been better if the portions of the act making pro- 
visions for the training of teachers had become e^Fective^lt least two 
or three years prior to the other phases of the legislation. 

The range of courses offered under the name of agricultural edu- 
cation varies greatly with different institutions. In some land-grant 
college.s that are a part of a university the correlation of work 
between the department of agricultural/ education and the depart- 
ment, school, or college of education is so close tii.^t the work in 
agricultural education is limited to two or three special courses. 
Those generally' deal with the problems peculiar to the teaching 
of agriculture and with supervised teaching. In other instances, 
and es})ecially where it is a separate land-grant college, a consider- 
able range- of courses is given. In addition to such w ork as has been 
mentioned courses are given in psychology, educational psychology, 
measurement, principles of teaching, vocational education, secondary 
education, and educational administration. Besides the professional 
courses designed to meet the needs of undergraduates several insti- 
tutions are giving graduate work designed to meet the needs of those 
preparing for State .supervision of vocational agriculture arid for 
teacher training. 

In a few institutions the work in agricultural education has been 
organized as a department in the school pr college of education, with 
cooperative relations with the college of agriculture. There can be 
but little doubt that this type of organization will give close cor- 
relation between the work in agricultural education and the general 
phases of education. This is an end to be sought. In attaining it, . 
however, it is important not to lose sight of certain weaknesses that 
are likely to result from a complete separation of the work in 
agricultural oducrftion from' tJie college of agriculture. It is 
important that those concerned^vith training of teachers of agri- 
* culture should have a voice in curriculum and cour^ of study prob- 
le;ms in the agricultural college. A strong de{uirtment of agriinil- 
tural education is in a position to materially influence the selection 
^of teaching content and the methods of instruction in a college of 
agriculture when it 1s a part of that institution. 

One of the most'^liflicult problems that has been presented to the 
departments of agricultural education is that of furnishing, facili- 
ties, so that the prospective teaclier may secure supervised teaching 
experience. A depionst ration school on the campus is used by some 
■ institutions.; It is more difficult to provide proper conditions ;for 
i^peiwised teaching in vocational agriculture by this means than 
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in C84» of academic subjects, because it is frequently impossible 
to ^ive the students in training an opportunity to work with a • 
grouj) of students that have a genuine interest in farming. Tliis is 
duo to the fact that in case the college of agriculture, is located in 
a cit}»it is difficult, if not impossible, to secure any considerable num- 
ber of^boys desiring to prepare for the farming vocations. If the col- 
lege ,is situated in a small place the conditions are not greatly 
imprq,ved, because the number of boys available is not sufficient to 
furnish adequate teaching expierienoe to any considerable number of - 
students. To meet this problem various means are being tried by 
the (lepartments of agricultural education, , In some ca^es the work 
is (lone with the short (*ourse or special students who are in at- 
tendance at the college of agriculture. At best this is not very 
satisfactory lieca'use the conditions as to student lx)dy and courses 
of study aie very different from those that obtain in the departments 
of vocational apiculture in the high schools. There is a further and 
more serious dilncultv in the fact that it is impossible under these 
conditions to j)rovide an opportunity for the prospective teacher to 
have responsibility for guiding the supervised practical work of the 
vocational pupils. This omission is y^fortunate as this phase has 
come to be regarded as an important part of the training of the 
vocational pupil in agriculture. The local high school is use(3 in 
some instances. In case the college of agriculture is located in a 
city it is. very difficult, if not out of the question, to secure a group 
of'hoys whojiave a genuine interest in farming. In addition, the 
whole setting is very different from that obtaining in ’most com- 
munities in Nvhich instruction jn vocationial agriculture is being 
developed.* In case the location is in a small place the number of 
boys available for instruction in vocational agriculture is so small 
tliat it is impossible to furnish teaching, experience for any con- 
siderable number of students. The difficulties presented by these 
two situjitions have lieen at least partially met iivsome instftutigns by 
providing demonstration practice departments of vocational agri- 
culture in rural high schools that are reasonably accessible from the 
college campus. This particular plan lias been developed more 
completely in Ohio than in any. other State. In somo»States the. 
students are given an opportunity to serve as “apprentices” to the 
legular teachers in high-school departments of vocational agricul- 
ture.' The periods of apprenticeship vary from a few weeks to a 
semester. ' * 

The weaknesses that exist in the pre-service training are partially 
remedied in many States, at least, by a period^ of in-service pro- 
fessional training. Under this plan arrangements are made by 
whiclv some member or members of the department of agricultural 
education are charged with the duty of guiding the professional 
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growth of the teacher for the first year or two after he' enters upon 
his teaching. This plan adequately developed provides an ex-v 
cellent opixutunity for those in charge of the teacher training l«) 

^ study the needs of the teachers and to so organize the work ns to 
meet these needs. 

That the land-grant colleges recognize ilie importance of the 
sujjervised teaching art^the in-service training is sliown hy the 
following recomniendat^ns taken from the report for 1910 of the 
committee on instruction in agriculture, homo . economics, and 
mechanic arts of the Associatfon of American Agricultural Colleges 
and Experiment Stations : 

That more attentlo^l>e Riven .to UevelopinR fnollltles for. nnd methoils- of, 
conductiiiR sui>erviB»Hl teachinR under condiUuns similar lo those iu the IiIrIi 
schools wliere the teacher traininR candidates wllL lie expectoil later to work. 

That as rapidly as tH>ssible provision be made for itinerant Instructors wliose 
function will be to kt^ep in touch with aud assist Vwatlonnl lemliers in tli.- 
flcdd, particularly durlni; the lirsl year or two of their work. 

' Further problems that face departments of agricultural educa- 
tion, in tlieir efforts to provide the right kind of teachers for the 
■work in vocational agrici^lture, are: Selectiohs’of jiersdns possessing 
the qualities that make for success in teaching; secu^ing candi- 
dates with an adequate background of vocational experience, a 
'phase that has been too generallj' neglected; the organization on. n 
functional ba’sis of the professional work; assistance in strengthening 
the instructional work of the colleges of agriculture; and securing 
a proper coordination of the work in teacher training and the work 
of the State siqjervisory staff in vocati(fual agficnltiire. 

In many institutions the work of the departments of agricultural 
education .is not limited to tlie training of teachers of viHMitional 
ugticulture. Other lines of work that come within ‘the range of . 
their activities are; Professional training for' teachers of home 
economics, extension activities with rural schools, issuing "of jiuhli* 
cations designed .to stimulate the stud.v of ugriciih lire and natni'e 
study in the elementary schools, junior extension,' or, hoys’ and girl.< 
club work, and professional courses, designed to meet the needs of 
extension workei*s. * - ' , 

In this last phase of agricultural education some of- the colleges 
that have taken a leading part are Arkansas, California, Iowa, 
Minnesota, New York, and Wisconsin. The early efforts in this ‘ 
field were directed largely toward familiarizing extension w^orkers 
with administrative features. .More recently httenfion has been 
given to a consideration 'of the principles underlying methods of 
instruction. This is sliown by the announcement of courses in visual 
■ instruction and methods o^ extension t^aebing. There is, ,however, 
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k large opportunity for study of the problems involved in putting 
extension instruction on a more scientific basis. * 

Jn very few of the States has the boys’ and girls’ club work been 
placed in the department of agricultural education. If this were 
more generally true there am be but little doubt that it weuld be a 
moun.s of materially reducing the conflict that exists in some States 
between the work in vocational agriculture and beys’ and girls’ club 
work. It should also have a tendency to emphasize the educational 
n.spects of this work, a phase that is quite likely to lie neglected 
where the work is handled by the e.xtensibn department of the agri- 
cultural colleges more or less independently of the school system. It 
is very unfortunate that provision was not made originally for the 
organization of this work through. the educational system of the 
country. * * . . 

There is evidence that the development of departments of agri- 
cultural education in the colleges of agriculture has .stitfmlated an 
in^rest in the teaching work of th^ institutions. In its early stage, 
ih most instances, -this took on the form of informal conferences be- 
tween instructors in agricultural education and members of other 
'department of the colleges. Gradually the scope of activities was 
extended to include more formal work, such as group discussions, 
attendance by members of the staff on courses in education, and the 
securing of outside speakers to address theTaculty on teaching prob- 
lems. Recently there has develoj^d a demand for courses in educa- 
tion designed to meet the needs of college instructors'. The following 
recommendations, which were adopted by the Land-Grant Cob 
lege Association at its meeting in Washington, on No\^ber 22 , ' 1922 , 
are. an index of this trend t 

That the Land-Grant’ Coltcpe Asaocietion declare this year In favor of pro- 
fessional training for college teacbenu 

That beginning this year the land-grant colleges make particular efforts to 
improve their methods of teaching by some special means best suited to tbelr 
* respective facilities. 

That a number of. colleges having strong departments of education .offer 
immediately professional courses for graduate students preparing for college 
leaching, including the development of graduate work, wltlr sp^al emphasis , 
en its application to the technical fields of agriculture, home economics, and 
engineering. ' ■ 

That until such time as courses in methods of college teaching Can be made 
readily available to teachers of technical subjects, these teachers be-permltted 
and 'encouraged to^ avail fhemselves of such courses in educational psychology 
and 'the principles of teaching as ^re .readily accessible, even! though these 
courses are not designed primarily to meet .the needs of college tbachers. 

That tlie institutions with well-established departments of education make 
an effort to offer strong summey courses, so that members of the teacher* 
’^troloing staffs In other colleges may be given opportunity to pursue special 
work In these collegea ,• 
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We believe and urge further — 

Tlint pronter usT should be miule of de|tartnients of education, nnd t^nt these 
departments shuuhl become iwrtlee departmenlH lu connet'tlon with the Instruc- 
- tlonul work of land-prant colleges as Veil as tniiiiinp dtimrtments for toacliers. 

That the luud-prant colleges make definite and liberal arrangements for 
professional training of touchers In service, nnd urge such teachers to take 
prbfossioruil courses at .Summer schools or oisewitere for at least two successive 
years. • , • 

Tliut Instructors in the technical departments be tirgeil to pursue graduate f 
work in tslucaflon with particular enipimsis ou^research in some problem of 
teaching in their technical fiel»ls. . 

Tliat fnM|uent conferenevs should lie behf of teachers hanfiling the game 
or rolattsi subjects, Tliesi' conferences should aid jn developing esprit de corps 
among the Instructors, In improying teaching methofis. In considering tevlltooks, 
in revising schcMlnles of assignment. -In scnitinl/.ing teaching (suitent. , 

Tltat nincli attention should Ik? given hy (he heads of departments to guiding r 
' younger teachers. Untler careftd su|>ervl8lon l>eginners In teaching should 
be given opportunity (o teacli u varlet.v of subjects, thus bri>udeidug the horl- 
ton of tlielr Interest 

That experienced ami successful teachi'rs should have charge of, nnd take 
. part in, teaching iutrodnetory and basic courses. 

That beginning with 1025 candidates for teaching positions In land-grant 
colleges be required to have at least six semester hours of pnifessional train- 
ing. including courses in ^lucatlonal psychology apd methods of teaching. 

Aa soon as practicable this requirement should ho increased. 

The passage of the Feder|il vocational education act has resulted in 
a marked emphasis by the departments of aginculturul education 
on the training of teachers. That other*nctivities of the nature of 
those mentioned will increase in relative importance there can be 
but little doubt. It is desirable tliat they should, hw'iius© in most 
Statesiho colleges of agriculture are in the best position of any edu- 
cational institution to render such sen'ice to the schools. 


Chapter XVI ‘ 

THE TRAINING OF TEAjCHERS OF VOCATIONAL 

AGRICULTURE 

Dy Cl H. Lanb 

Chief, Affrioutlurvl E<lucatiott- Berrioe, Fcdrrtil Bourd for ronab<Mi<i( Edejoatian 


Previous to the passage -of the Federal vocational education act 
in 1017, tlw States had established and maintained, partly through 
^ ’^ederal aid, institutions of college grade equi^^ed to prepare prac- 
1 farmers and specialists in agricultural science. These insti- 
ons had not, however, except in a very few instances, established 
^;s^^,tramiilig d^artuyants for teachers of vocatitmal agriculture nor was 
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such training offered in other vocational institutions except in an 
inconrplcte, inadequate way. Since the passape of the Fwleral vo- 
cational education act, every State has, tlirouph its State Ixmrd for 
vocational edticntion, set up plans for the tmininp oftthese teachers 
and has d^ipnated the land-grant colleges as the instittitions where 
tlie work is to be carried on. ’* 

The inqwrtance of this advance is evident The quality of the 
teaching is the. pivotal fact in any system of sclwxding. High quality 
in teaching can Ihj secured only through cauvful pix'parat.fon and 
(raining. Thisi’sesj>ecially true with reganl to agrictiltural teaching 
iH'cause of (he wide scope .and spe<nnl demands of such work. 

The sticcess of the training of teachers of agr'lcidtniv is largely 
dej>en(lent u|>on the jueeting of the following conditions in so far as 
(he chanicter of (he institution which is to do the training i.s coii- 
cenied . 

1. Tlie institution sliould l>e in touch with thef latest developments 
in (he field of adentilic agriculture. in so far ns these developments 
ivlate directly to the agriculture of the State. This means that thft 
institution should have the facilities for, and l)e engaged in, tho 
teaching of agriciilture as a vocation. 

2. The institution should give the instruction in classes in techni- 
cal agriculture from the standpoint of the use of the, results„of this 
instruction in the field of practical agriculturt*. The institution 
would, therefore, require farms,^fann animals, farm buildings, and 
farm equipments, as well as practical school lalwratories. 

3. The institution should be in touch wjth the fanners of the Stafe, 
in order that there, may be direct contact with the conditions and 
development of agriculture in the State. ^The institution should be 
the center of agricultural activities of tlTe State in so far as they 
relate to the best principles and practices of agriculture. 

4. The institution should l>e the liest equipped in the State in so 
far as the instructors, laboratories, farm machinery, farm animals,* 
and the other wjuipment, material, and supplies needed for instruc- 
tion in the subject. matter of agriculture are concerned. 

**• The institution should give instruction in rural-life subjects, 
such as rural sociol<^ and rural economics, etc. 'i'his means that 
the institution should be in touch with the rural life of tlie State, 
including rural organizations and .societies. ’ 

It was owing to the fact ths,t the foregoing condition? obtained in 
a very large way in each of the land-grant colleges, that tFie State 
boSrd for vocatmnnl education designated this institution tc^repare 
teachi^rs. of vocationat agriculture. , 

.The, designation of the land-grant colleges to train agricultural 
teachers by State bdar<^ placed befote these institutions a new oppois. 
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tunity f(»r st*rvice. Kadi institution tlii»t Inul not already .dune so 
iinine<liately set up niueliinery dfeipied to trnin teachers of v<Ha- 
tional apiculture. White the work of such departments was more 
or less cnnle in the lK*jiinninpyet a tiepinninp was made wii4i the dis- 
tinct aim and view of hrinpinp forwaixt into the public si'hool system 
an adcipiate supply <»f pro|>erly trainctl teachers. 


OKOANIZATION » 


Tlie ontstandin^j development in teadier t raining work for m-c- 
ondary s<‘|jools during the past five years has Ihhmi in the separate 
ngr icultural and iiieciianical colleges. Scarcely any two teacher- 
training departinenls in these institutions ai\* alike as to details f<f 
prganizulion and piaKvihiiv. 

'Ilieiv has laaMi inm h diireivnice «»f opinion as to the organization 
of the vm utional teacher-training work. The departtiient of agri 
cultural eilucatiou in the division or college of ap'icultuiv has Iktu 
most ■fuvorahly con^sideml hy those directly ciiffage<l in the (raining 
of agrindtuial’teachers. This is prd)ably due, in tlie place, to 
the fact tliat such ani nrp'inizatioh makes the work a part of tlmt 
toehnirnl suhject ninttcr division from which must l>e drawn the 
substance of all that is to la* taught by the vocational teacher; and, 
being in that dopartinent. the head of the teacher-training is ahgost 
assui'Ctl the cop|>enition of the faculty of the division or college. 
Thus are uiadc available for (raining the strongest aiid most Jikely 
pfosiKi'ls Indore entering' (he institution. Furthermon*, materials 
and er|nipnient for (he various phases of instruction in agriculture 
are inude available t«i (he dej)artinent in a way that doeS not a*ein 
to exist in an organization wliere the teacher-training work is a j)ar( 
of the college of etlnoation indejiendent of thovcollege of ngricnlture. 
Theoretically, however, it is held that thevlh^sion or college of cdii- 
'cation is the place to pi-epai-e teachei'S of vocational agriculture, for 
the main reason that it is the whole duty of this division to prepare 
teachers, while other divisions ore mainly engaged in the work of 
developing liiie.s of technical subject matteV. It may Ik? said, at tlie 
prestmr time.^tlmt where the teaeher-trai.ning work is in the hands 
of individuals who aiv capable of developing a cooperative spirit on 
the part of fellow workers, a successful piece of work is being done 
in the training of vocational tAiiohers. 


coL’B.sES OF sTrnr 


tiJn h 


At the outset of the program of vocational education in agricul- 
toredhe Federal Board for Vocational Education set up in bulletin 
form, as a suggestion to institutions organizing teacher-training 
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work for the first time, the general w'ope of a teacher*t raining course 
lor teacliers of agriculture. Xo Imnl and fust lines of classification 
were used. The coiirst* suggested was sinijply an at(eip]it to indicate 
what oiHiht to Ih« tJie g»>neral content, of a two or four year cojiran 
for teachers of agriculture. Tliose institutions which ha<l no <lepart- 
ineiit of education la'fore the year lJUJ set ujvall of the prtifesKional 
«om-ses with the idea that they were to jirepare vot'ationul teachers 
ami vo<ational teachers only. On the other hand, thost* institutions 
which were pivparing gi>neral teachers prmHHMled to use the Fetleral 
money availuhle for teacher training and the money which offset it 
on the sj^cial courses in vix'ational education, including principles 
ami '^iietluKls of teaching agriculture and practict* teaching. The 
separate agricultural and mechanical colleges followed <]uite closi'lv 
the rei'ommemlation!^of the^Federal board in Mating up their 
teacher-training programs by dividing the program aUmt as fol- 
lows: Ag'ricultural subject.s, inclmling field and forage crops, animal 
husbamlrv, dairying, farm mungiMuent, horticultim*. etc.. -10 |>cr 
•imt : s»*i(»nce subjects, such as'-^heinistry, physics, plant palholog}-, 
bacteriology, etc., 3*0 |X‘r cent ; humanistic .subjects, such as Knglish, 
history, and government, rural economics, rural' sm iology, etc., ^20 
jKM-n-nt; and professional subjects, such as edticatiotial psychology, 
sjH'cial methods (in ugriculture), practice teaching, principles of 
leaching, etc., 10 jK*r cent. 


srrKRVlSKI) OllSIJtV.VnoX and mRKTTKl) tf.aciiixu 


. # 

The laml-grant coIleges.Wis teacher-training in.stitution^ had prac- 
tically no eji|H‘rience up to UM7 in giving su|)ervised observation and 
dimted teaching. This is admittedly one of the most ilifficult 
features. in the whole scheme of preparing vocational teachers. It 
is also adntitted as one of the mo.st,, if not the most, im|>ortant 
feature. It may also Ik* said that herein lies the greatest variation in 
organization. Tlits necessarily follpwg from the difference in the 
environment in teacher-training institutions. It is also due in a . 
very large measure to the fact that those ^esponsibl^‘ for the develop- 
ment pf this phase of the4ra'ining program were not in the.begin- 
■ning fully cognizant of either the absolute need of, nor the possibili- 
ties for, organizing on an Tideiihate basis. \ * 

One of the outstanding features of the teacher-training program ' 
is the fact that every State ha.s made jurangement* for j5ai|)ervised 
observation and practice ^teaching on the part of trainees, the idea 
of which isi^Practice under conditions as nearly as |x>ssible like 
those they will face ivhen assuming charge of classes as regularly 
employed teacliers. In the beginning there. wer§, however, many 
« 31fi,TC»— 25— 7 • . 
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makeshifts. The “ moot class,” and instruotion in collegiate classes 
has practically disappeared as a principal ^means of giving, praj^tice 
in teaching. In a fOw places the campus school, known variously as 
the preparatory department, departments of' elementary science, 

_ university high school, and-the like, still persists and in at least one 
case classes of vocational rehabilitation men are used, for the major 
part, for practice teaching. * 

The great j/iajority of practice teaching throughout the county ' 
^ay be giouped under two heads : 

1. That wherein a vocational department is organiz<&d in tlie local 
town, or village high school under more or less complete control or 
direction of the teacher-training de[>artment of the institution, 

2. file development of one or more rucal vocational departments 
located fairly convenient to the teacher-training Institution, the 
departments, for the most part, being under fairly cony>Iete control 
of the teacher-training department.' In many cases, the instructor 

'.cvr ■•instructors in. these departments are members of the teacher- 
training staff and servers critic teachers as well as teachers df agri- 
culture in the local de|)ai'tnient. 


TRAINING IN SERVTCE 

Professional improvement of Tethers in service has become an 
impoilant fealur^of the teucher-tniining program. During the first 
y-ear in service of any teacher it has been found desirable that a 
representiUive of the teacher-training institution should visit the man 
as frequently as possible and should be given such authority. as is 
needed to correct any teaching faults detected. As a rule, tlie oollege 
instructor of .special methods classes is assigned the responsibility of 
following:, the new teacher throughout his fir.st year' of probation. 
This practice has its influence foi’ good upon college teachers of 
special methods, in that it makes teachers responsible for these 
courses more jira'ctical in their teaching when there are frequent 
contacts t\’ith the men in service, and especially when they have 
some responsibility for improved service in the State. , * ' 

The working arrangement for training in service with the State 
boand for vocational education has worked out about as follows : . 

. 1. The State supervisor of 'agriculture sends a letter, at the 
beginning of the year to\he principaN»f each school in which there 
is a teacher reiibiving training, inforn^ing him of the fact that-this 
teacher will be subject to proi^essional visits by a member of the 
teacher-training sitaff. . . 

• 2. During such yisits the representative confines his work to the ,, 
improvement of the teacher’s technique of instruction as represented 
by his work with pupils in^he field, laboratory, classroogi, and' 
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directed or supervised practice in agriculture at home- The visits are 
of such duration, tliat it is possible to nceomphsh this result. If 
there are changes.of an administrative nature'that .would result in 
improving the (piality of instrix^don, these are brought to the aMen- 
tion of the State supervisor of agriculture, vsho may take them up' 
with the Ideal authonties if he de«ns it wise to clb sq.« Under no 
ciroamstances (k>es the member of the teacher^training statf assume 
any responsibility for their correction. . 

. 3. Since the State supervisor of agriculture also endeavors to 
improve the instruction of his teachers, he deals with the teachers 
who are recxsiviiig training in service from the teacher-training insti- 
tution. For this reason, it has been found essential’ that the super- 
visor and those who are training teachers come to an agreement upon 
the fundamentaf principles that are tp be observed in developing 
the work in vocational agriculture.’ ^\Tien such an *agreement is 
poached there has been found but little or no danger of great disparity ■ 
in the advice that comes from the two sources. 

4. A* definite period of time (for e.xaniplc, one year) is usually set 
for this systematic instruction in service. Whether this instructum 
is continued over a longer period with certain teachers is determined 
entirely by the State supervisor of agiiculture. ^ 


the institution plus an additional uinouiit of. farm practice in the 
college’ course. This ])ractice takes on the nature of (1) practi<V or 
^ experience in the fundamental farm oj>erations; (2) practice in tlie 
handicraft of thv operations which make up a part of the iH^ual 
laboratory courses of a standard college; and (3) practice in carry- 
ing. on a farm business or some special line of agriculture, such as 
* poultry 'raising or fruit growing. 


Conditions attendant upon the AVorld War seriously interfered 
not only with the program of training^teachers but with all of the 
college activities. Very few* teachers were prepared .through the 
reguHl .courses during the» war. Many oi the States, however, put 
into operation short, intensive, emergency courses. Through these 
courses men experienced in farming, trained in science, and with, 
experience in teaching were given instruction in technical agricul- 
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tion rc<juircments, such us farm experience. Thcr ininimlim amount 
of farm experience tliut has been set Ijy the colleges during-the last 
five yeai« is at least two years 'of practical experience for eiltra'nco to 
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tur6. These courses have now been discontinued, except in some 
ca^s where those who have already had summer instruction are ] 
being given an opportunity to complete a course of instruction 
already begun. ^ ^ 

• Upon demobilization bf the military forces and the return of men 
to college, teacher-training departments got under way and have 
turned out each year larger groups of trained men until, for the 
fi^al year 1922, the number of men trained apparently caught up 
with the demand for such men. During that year throughout the 
country there wei^e enrolled 2,452 white men in the classes of the 
regular college session and 1,310 in the summer session o*f the pre- 
vious year, which made a grand total of 3,762 men enrolled in 
teacher-training in the white institutions. These same institutions 
graduated 991 men quite fully trained ^to undertake this important 
work. In addition to these, the colored teacher-training institutions 
turned out 344 men prepared to tend/. Roughly, this number ap- 
proximates the number of new departments of vocatibnal agriculture 
organized and the estimated turnover in the old departments. So 
that it may be said for the first time since 1917 that it is possible 
in the current year to supply practically *all departments with men 
properly trained for their worL * 

r 

• STANDARDS 

This condition makes possible the' raising of standards for 
teachers of vocational agncultui*e. Practically all States now re- 
quire that .vocational teachers shall be gi-aduated from a four-year 
course in agriculture, with special attention to the diverse needs of ” 
a teaching position, and, in addition, shall have pursued a definite 
course in teacher-training, which calls for from 9 to 20 or more 
hours of professional work. In a few cases, States are stipulating 
that after a given time the teachers shall not oply have this prepara- 
tion but shall, in addition, have donq at least a year of graduate 
work along agricultural educational lines. 

Apparently, as a result of the prog*am in teacher-training, it is 
noteworthy that many college faculties aie paying much attention 
to methods of instruction. Some institutions have employed spe- 
cialists to instruct members of the agricultural faculty. In some, 
the teacher-training departments are being called upon for such 
service, while in others, conference groups within the college of agri- 
culture itself have been organized for improvement of instruction. 

The standing committee on instnjction in agriculture, home eco- 
nomics, and mechanic arts of the Association of Land-Grant Col- 
leges made, in 1920, significant recommendations to the association 

■i. ■ 
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affecting the training of teachers of vocational agriculture. They 
are : • 

I ‘ 

1. Time tlie colleges encourage students who hope to hecome college teachers 
to tilke courses in education. 

2. ' That they Insist upon graduate study, Including courses In educaUon, for 
appointment to any position higher than that of instructor. 

3. That college instructors doing graduate work to prepare for 'teaching be 
urged to take work In education deslgnetl for college teachers, Including 
methods of teaching, college Organization, and supervised teaching. 

4. That the colleges provide for the Improvement of college teachers in 
service by bringing In outside lecturers, and arrange for conferences or seminars 
among teachers to discuss methods of teaching. 

In conclusion, it may be Mid that thh future of the teacher-training 
portion of the program for vocational education in agriculture is 
veiy bright. Problems involved are receiving the attention of the 
most able men in the country, and adjustinents, refinements, and im- 
provements are being made in the methods of training througho^ 
the country. *As a result, it may confidently be expected that, with* 
a few years, agricultural teachei*s throughout the country will be 
aihong the best-trained teachers in the secondary school system. 


Chapter XVII 


DEVELOHWENT AND PRESENT STATUS OF THE AGRI- 
EXPERIMENT STATIONS AND EXTENSION 

SERVICES 


By A. C. True 

Former Direator, States Retatiane Service, V. 8. Demrtmmt of Agtioultura 



Tlie establishmeht of agricultural experiment stations as distinct 
organizations, maintained with public funds, began iii the United 
States m 1876. During the next 12 years stations were establis)ied 
in 17 States. Aiost of these were connected with the agricultural 
. colleges but a few of them were separate State institutions. Tliey 
had-veiy limited funds and their field. of operation was (juite narrciw. 
A large share of their work consisted of chemical analyses and 
studies of fertiliers and economic plants, and simple field experi- ‘ 
incnts with fertilizers, varieties, and methods of cultivation. They 
were, however, sufficiently successful in getting the support of 
farmers and others interested in apiculture to make it possible for 
the land-^ant colleges and the independent stations, with the aid . 
of Clommissioner Colman,. of the Department of Agriculture, to 
s^ure the passage by Congress of the Haifch Act of 1887, which 
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granted $15,000 annually to each State* for on agricultural experi- 
ment station as a department of a land-grant college, except as the 
legislature might decide to give this Federal’ fund to an independ- 
ent station established prior to the passage of the act. This act 
enumerated a considerable numbei; of broad lines of work for the 
stations, and -in addition empowered them to carry on “such re- 
searches or experiments bearing directly on the agricultural indus- 
try of the United States as may in each case be deemed advisable, 
having diie regard to the varying conditions and v needs of thq 
respective States and Territories.” 

They were also “to conduct original researches or verify experi- 
ments.” Under this act stations were soon established in all the 
States and undertook a great variety of work in . many lines of 
agricultural science’ and practice. 

During the next 20 years the stations accumulated a large body 
of tested knowledge in both the science and practice of agriculture. 
A considerable amount of their work dealt with fundamental prin- 
ciples but a large share of if was of a more immediately practical 
character. The results ..of their work cauwd many important 
changes in agricultural practice throughout the countiy' and fur- 
nished a sound scientific basis for many old an«l new practices. 
Theiu influence among the farmers steadily increast'd, and the States 
granted them additional funds which greatly broadened and 
strengthened their operations. 

• Aside from their practical influence, ver}' important educational 
results followed the organization and work of the stations under the 
Hatch Act: 

(1) It established research as an organic part of the work of the 
agricultural colleges. This was soon recognized as so desirable 
that nearly all the separate stations were united with the colleges. 

(2) It imnlediately gave the <*olleges an opportunity lo broaden 
greatly and to specialize their agricultural faculties by employing 
men who divided their time betAveen teaching and research. Thi.s 
has had .some unfortunate results, .since it hrmight the temptation to 
impose too much teaching, often of an elementary character, on the 
station force. The problem of i)art-time investigators and teachers 
still reniuins a serious one in our agricultural colleges, 'rhcre is 
now, however, a considerable bodv of station workers who are wbollv 
engage<l in re.search or give a .small part of their time to teaching 
advanced students. 

(3) It caused the .steady accumulation of knowledge which made 
po.s.sible .sound and substantial agricultural education. Until the 
stations had obtained a goodly amount of this knowledge college 
courses in agriculture were very, weak and attracted few students. 
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(4) The work of the stations greatly improved the character and 
increased the volume of agricultural literature, including the agri- 
cultural press. 

(5) The wide dissemination of the results of station work through - 
publications and addresses at fanners’ meetings gi-eatly broadened 
and modified the mental outlook of a great body of farming people 
and liberalized their attitude toward science and education. ^ 

The pressui'e for immediate practical results grew with the suc- 
cess in attaining such results and endangered the station enterprises 
by t<)o much limitation of the more fundamental research. There 
arose among thoughtful agricultural leaders a movement to secure 
a more pennanent basis for the higher work of the stations. This 
resiilted in the passage of the Adams Act, in 1006, which gave an 
additional grant of Federal funds to the stations but limited the 
use of .these funds to the maintenance of “original ” research. 

During the decacje succeeding the pa.ssage of this act the stations 
had great j)rosperity, with large increa.ses in State funds, personnel, 
and equipment. A large number of more thorough basic investiga- 
tions’ were undertaken, and at the same time, their more practical 
Avork was broadened and strengthened. The establishment, with 
State funds, of numerous substations and* outlying experiments, 
enabled them to meet more fully the requirements of ‘different af^ri- 
cidtural regions and brought them closer to the farming people on 
u large scale^ 

This movement was seriously checked by the entrance of the 
United States into the Furopean war. Some of the station officers 
A\ent into the military service, some engaged in researches or othey 
work made necessary by the military requirements, others under- 
took* extension ■work* to stimulate agricultural production. The 
great rise in living expenses and in the price of Iquipment and sup- 
plies needed for agricultiiral research stopped or hindered important 
linedf of the station work, especially since the funds available for 
research were not materially increased. A diminished supply of 
^Avell-trained agricultural 'teachers and investigators increased once 
more the number of workers who divided their time between research 
and teaching or extension w*ork. These and other difficulties caused 
by the war have not yet passed away. The rapid expansion of the 
extension u^rk of the agricultural colleges after the pas.sage of the * 
Smith-Dever extension act in 1914, and the great popularity of 
this enterprise caused relaitiwly large amounts of public funds to 
flow in this direction, arid temporarily obscured the importance of 
the station work. * 

Recently a movement has arisen to increase the financial support 
of the stations and somet of the States have materially added to 


98 LAND-GRANT COLLEGE EDUCATION, 1910-1920 

^ their income during the past year. There is also pending liefore ' 
Congress a bill (the Purnell bill) for increased Federal appropria- 
tions for this purpose. 

r Until quite recently the stations dealt mainly with the problems 
of agricultural production. Their economic stmlies were chiefly 
confined to comparatively simple 'investigations of the relative cost 
of production of various crops and livestock. There is now an 
urgent demand for more thorough and comprehensive research 
in the field of agricultural economics. These can not be ina<le by 
the stations witliout material increase of their funds. 

riiere is, more<>ver, great need of research in home economics in 
order that this subject, which, in its broadest aspects, has such vital 
relations to many interests of our rural and urban life, and which 
is increasingly taught in cur schools and colleges, may have the same 
kind of scientific basis wliich the researches of the stations and 
kindred institutions hare given aiid are giving to agriculture. The 
Purnell bill takes into account both agricultural ‘economics and 
home economics and niakes provision for research in these fields by 
the stations. • # 

^ Besides their experimental work the stations have done under 
State laws a large amount of analytical and other ^utine work 
connected with the control of fertilizers, feeding stuffs foods, seeds, 
insect icide.s, fungicides, etc., and with soil surveys, etc. The com- ' 
plex organization of the agricultural colleges and stations has also 
led to much use of station funds for farm oi>erations which do not 
contribute to re.search. The exjjenses of the. Oj)erations outside their 
experimental work have in recent years absorbed so niutdi of the 
gross income of the stations that the amount left for research has 
not materially increased. This should be taken into account in 
considering the following general statements regarding the funds 
and equipment of the stations. 

Increase in funds and equipment. ^Dnvxng the decade 1911 to 
’ 1921 the Federal funds remained the same, the Adams fund reaching 
maturity in 1911. t«ach of the 48 State.s now receives annually 
from the Federal Treasury $15,000 under the Hatch Act and $15,000 
under the Adams Act. The total ajjpropriation under these acts 
is $1,440,000. - 

T)ie State appropriations have increased from $1,246,470 in*1911 • 

to $.3,696,997 in 1921, with a total for the period of $26,618,308, as 
compared with a total from the Federal Government of $15,790,688. 

The sales funds have increased from $202,687 in 1911 to $1,167,856 
ih 1921, with a total of $7,o63,794. This with fees and miscellaneous 
sources of income,' which for 1911 amounted to $692,783 and in mi 

. to $731,387, with a total for the period of $10,294,283, gives a total 
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iiKome from all sources of in 1911, and $7,570.308 -in 1921, ' 

makin^r a ^nand total for the i>eriod of $02,57,7,427. 

J he value of the additions to the building of the experiment 
stations from 1911 to 192i, inclusive, .was $5.51$;700._ Additions to_ 
the station libraries for this i^rl^d totaled $322,175* additions to 
scientific apparatus were valueif at $790,172; the value of additional 
farm implements, etc,, was $909,881; and the increase in value of 
livestock was $1,7-12,948. Other inis<’elhineous increases amounted to 
$1,805,028, jrivin;r a total amount for equipment of all kinds of 
$10,207,070. 

PfiHOhiK'l . — In 1911 (he total niiinber of pei'sons on tlie stalls 
nf the stations was 1,5(>4, and in 1921 it was 1.905. The number 
on the statFs wlio were also eiijfaijed in teaching was 573 in 1911, and 
f.(i23 in 1S)21. The numlxM* on the studs who were also engaged in 
extension \york was 485 in 1911, and 434 in 1921. The total number 
of iinhlicati«»ns issued by the .stati(m«,in .1911 was 500 with 20,099 
pages, ainl in l!)2t was 830 with 20,148 pages. The total nurabei^ on 
the mailing list was 1,012.520 in 1921, and 899,079. in 1911. The 
results of stati<in work ar§ now discussed in a large way through the ’ 
extension service. 

Piv'jtTtH , — During this decade the project has become the recog- 
nized unit in inve.stigation, and gradually all the stations have 
mgamized iheir work on the project basis, with definite outlines 
indicating the object, method (in general), and general character of 
each project. I he latter is also the basis in large degree for assign- 
ment of funds. The stations now are engaged in investigations of 
a tojal nuinlier of 4,750 projects, over one-third of tliese (2,190) 
Iteing in agronomy, including Iwth soils and crops. Botany and 
horticulture included nearly 1,000, and animal husbandry subjects, 
including dairy, about 720. Comparisons can not be made with 10 
yeai> ag<» as few stations then had all their work so outlined. 

‘'^'f (if ion (THvlttf. — Among some of the more outstanding results of 
the wfuk of tlie experiment stations, during.the past decide, may be 
mentioned the fundamental studies on animal nutrition, especially 
in connection with the vitamin.s, which are exerting a profound 
influence on the whole .subject of feeding, the results being equally 
applicable to human nutrition. A number of the stations have 
participated in the work on the.se problems and have contributed ' 
largely to ouu knowledge of the subject. 

Impoi-tant studies have also l>een made in entpmology, among 
which may be mentioned especially the discovery of .a leaf hopper 
as the eause of curly leaf of sugar lieets, a disease that was seriously 
affecting an, immense industry in the West, and also the discovery of 
a severe disease of the potato, tip bum, which was likewise caused 
by another species of leaf hopper. Tlie early disclosure of the rav- 
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ages of the European com borer in this country was also of great 
iinpoitance, and no less so the discovery of the cotton-boll weevil 
and the Mexican bean beetle, the latter insect having recently gained 
a. foothold in the Southern States, where it does not limit its attacks 
to the field and garden bean crops but extends its ravages to velvet 
beans and cowpeas. o . 

Much progress Has been made in soil studies which is giving the 
foundation of a more rational system oi soil treatment and manage- 
ment. This is noticeable in the contributions made to the subje< t 
of soil reaction and liming in the consen’ation of nitrogen; tjie use 
of legumes in the maintenance of soil fertility; and to the iiuimLlant 
role that is played by the soil flora on the availability of plant foot!. 
Investigations in the utilization of water by plants has extended the 
possibilities of drj* farming as well as led to a more -rational practice 
of irrigation. 

Many improved strains of various crops have been developed ami 
introduced by the stations which are l>eing widely planted. These 
include many with valuable chai*acters. such as hijrh yield, disease 
resistance, and hardiness. Among many others may be montiotied 
rust resistant Kanred wheat, Koseniye, Connecticut i*ound-tip to- 
bacco, Hubam sweet clove, and a number of iihpioved sti*nins ot c«ini. 

The control of hog cholera and contagious almrtion has made I 
rapid strides ns a result bf numerous investigations on these subjtMjts. 
Valuable contributions have also l>een made on the subject of poison- 
ous range plants, the losses from which were rapidly increasing. • 

The introdtiction of sunflowers as a silage crop, especially for the 
Northwestern States where corn will not mature well, and the utiliza- 
tion of some of the native plants of the Southwest for caiTyiiig the 
cattle over the w’inter have been largely the results of the work of 
the stations. 

.\GRl(TLTrRAL EXTENSU»N WOUTK * 

From their l)cginning the agricultural colleges and the United 
States Department of Agiicnlture Inive done -ex tension work by hav- 
ing members of their staffs attend farmers’ meetings in order to make 
addres.ses on agricultural subjects: prepare articles for the press 
and popular publications for free distribution, etc. Since the estab- 
lishment of the experiment stations great numbers of publications 
regarding their work have been distributed to farmers and others 
throughout the country. The fanners’ bulletins and other publica- 
tions of the Department of Agriculture have also been very widely 
distributed. j 

The farmers’ institutes grew out of the early extension work of 
the^ colleges, whose lecturers have had a prominent place in the , 
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institutes, thouph in many States these- meetings hare been under 
the administrative control qf the State departments of agriculture. 
In. 1911 about 6,000 institutes were held at whicli 1,100 lecturers and 
many voluntary speakers addressed over 3,600,000 people. 

At this time there was great interest in educational trains run by 
the railroads in cooperation with the extension' agencies. . In 1911 
71 such trains were run in 28 States, and the raeekj(||fe;^ 
trains stopped Wtre attended hy about 1,000,000 peo^li^‘“ ' ‘ " ' 

Beginning earW in the nineteenth century, agricultural exhibits 
at fairs became inpreasingly important, and were in many cases sup- 
plemented by fame^ps’ meetings held at the fairs. Though the fairs 
were controlled oy a great variety of public and private agencies, 
the agricultural colleges came to have an important share in their 
enterprises; In 19()9 an^uttendance of 16,791,000 people was reported 
from the county fairs alone. 

As the extension work of agricultural colleges grew in extent and 
variety it was necessary to organize it more systematically.' Forty- 
three colleges in 1911 reported the assignment of an officer to have 
charge of this work in the State and 35 colleges had 345 men giving 
(he whole or part of their time in a regular way to such service. 

Meanwhile another system otf extension work had achieved great 
. success in the Southern States. ^Vhen the ravages of the boll weevil 
began to make a serious inroad on cotton growing, the Department of 
Agriculture, aided by the (leneral Education Board, undertook to 
offset this through farm demonstrations of improved methods of agri- 
culture. This system w’as devised by Dr. Seaman A. Knapp, and for 
a considerable i>eriod was not connected with the agricultural col- ' 
leges. In 19(14 agents were appointed to conduct this work in dis- 
tricts, whicl\,by 1907 began to be restricted to a single county. Af 
first men only were employed but soon the interests of the farm 
home were included and women agents were added to the force. 
Boys’ and girls’ clubs were also inaugurated. 

In 1911, in 12 States .583 demonstnition agents were employed, 
and in 1013 this force had grown to 878 men and women. The 
movement began to spi*ead to the North in 1911, and in 1913 there 
were about 100 county 'agents in the Northern and Western States. 

Through the combination of Department, agricultural college, and 
other foreos interested in agi’icultural extension work, Congress was 
led to pass the cooperative agricidtnrnl extension act of May 8, 1914 
I (Smith-Lever Act). This act was broadly drawn to include in the' 
extension system both the demonstrations and other features which 
the experience of,the depariment and the colleges had. shown to be 
permanently useful. It put the work on a permanent national basis 
by providing funds for its gradual and complete development. 
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This net, which provides for extension, work in aprioulture and 
home economics by the land*|]n’>iDt collepca in co<iperation witli the 
United States Department'of Agriculture, declares that: 

The c<>operntlve«aprlciiltaral extension work shall <nmslst of tlie giving of 
lostruotloii ar.il practical demonstrations in agriculture and honio economh's 
to persons not attending or resident in said colleges In the several i!oninuinlties. 
and In Imparting to such persons information on said subjects Uirough Jleld 
demoustrailons, publications, and otherwise; and this work ahull be curried on 
In such manner as may he mutually agreed upon by the Secretary of Agrh 
-culture and the State agricultural c«)Uege or colleges receiving the benefits 
of this act, * 

TlieiT was permanently appropriated out of monev in the Treas- 
ury of the United States, a sum of $480,000^ peT annum. Ten 
thousand. dollars of this sum was paid to «ach State, for tho fiscal 
year 1914-15, each State having assentetl by action of its lepisla- 
turo to the provisions of the act. There was also appropriated a« 
additional sum of $000,000, for the fiscal year followinj; the passage 
of the act; and for each year thereafter, for seven yeai's, a sum 
exceeding by $500,000 the sum appropriated for the preceding 
year. ' For each year after the seven yeai's there was pcM'innnently 
appropriated a sura of $4,100,000, in addition to the original appro- 
priation of $480,000. 

Before the fund l^omes available to any college for any fiscal 
year, the plans of Work to be carried on under this act must lie 
approved by the Secretary of Agriculture. The money is.alloltetl 
annually to each State flie Secretary of Agriculture, in thev pro- 
portion which the nir»|r population olf tlie State bears to the total 
rural population of all' of the States as determined by tho Federal 
census. No money, beyond $10,000, is paid to any State in any year 
until an equal sum has been appropriated for that year , by the 
legislature of such State, or provided by State, county, local author*- 
ity or individual contributions from within the State for the main- 
tenance of the cooperative agricultural extension work provided for 
in this act. • ' ' 

In order to provide a comprehensive basis for thef.coofyerative 
agricultural extension work in the several States a general memo- 
randum of understanding between tlie department and the colleges 
was drawn up. Tliis inemorandum provides that each College shall 
organize and ihaintaji a definite administrative division for the 
management and comfuct of extension work in agriculture and home 
economics, in charge of a responsible director selected by the insti- 
tution and acceptable to the United States Department of Agricul- 
ture; that each college shall administer through the extension division 
thus organized any and all funds received for such work from- 
appropriations made by Congress or the State legislature, by allot- 
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nient from the board of trustees of the college, or from any other 
source; and that citch institution shall c6oi>erate with the depart- 
ment in all extension work in agriculture and home economics. which 
tJie department is autliorized by Congress to conduct in the States. 

The States Relations Service, through its Office «f Extension Work, 
repi'esehts the Department of Agriculture in the administration and. 
general su|>ervision of all its cooperative extension work in ngricul- 
tiiie and home economics. Tliis involves relations with the State 
agricultural colleges, and the different 'bureaus of'the department. 

In the Stiles the extension organization, under the dii'ector, in- 
cludes county agricultural agents; county home demonstration 
agents; county club agents dealing with boys and girls: extension 
specialists in various phases of agriculture and home economics, 
liKated at the Stale agricultural colleges but spending a large share 
of their time in the counties; and State and district leaders of the 
county workeas. ' ' 

In 102'J there weiv agricultural agents in about 2,100 counties; home 
denibnstration agents in Tf>0 counties: and club agents in 200 coun- 
ties. together with about 7/>0 extension sjiecialists and 420 State and 
idisti ict leaders. ^In addition, there were 155 negro agricultural 
ag(«n(s and 01 negro home demonstnition agents. 

Since the passage of the Smith-I>ever Act Congress has made an- 
nual appropriations supplementary to the Tegular Smith-I^ver 
funds, and also provided the States Relations Service of the Depart- 
ment of Agriculture with funds to l>e used in coo|iei'ation with the 
colleges and counties in extension work. The States and counties 
have more than met their obligations under the Federal legislation. 

In the year lieginning July 1. 1021. the extension work in' the States 
was maintained with $18.50O.lKH). divided as follows; . ' 


Federal Goverutnent : * 

Staten Relations Service 

Other tmreauH of Heiairltneiit of Auriculture 
Federal SmUh-Levor funds': 

Reftiiiar * 

Supplementary J , 

♦ - . • * 

Tojal 


f 

... - $1.0.W,754 
.... ^1(K1.205 

-i.aso.ooo 

1.500,000 


6. 7.W, 050 


From sources within tite State : 

To offset Federal Smith-Lever funds : , ‘ , 

Repilnr ' o (vu) 

. Supplementary.... 1 . 1 .... l.sooiooo 

Additional funds from StuteS, couutiea, and otlier aoureea 6,666,401 


Total 


11. 766. 401 


Grand total 


16.407,360 


104 LANIMJRANT COLLEGE EDUCATION, 1010-1920 

During the three veal's following the pa^^ige of life Siiiith-Ijever 
Act much emphasis was laid on stren^henin^r and bDi^eiiinc the 
extension or^nixation. More intimate I'ontacts were made with the 
^ farming |)Oople in the way of. demonstrations on their faniis and in j 
their homes, etc. With the entrance of the Uniteil States into tlie i 
Euroj)ean war the extension orj;aniy,atioii " as us»hI l»y the (lovern- 
ment as a very important apency for stiniiiintinp fiKal production 
« and nmservntion, for informing the farming people n'pardinp the 
plans for winning the war and enlistinp their cooi^eration in makinp 
these plans most succe,ssful. For this pur|)ose Conpress made sup- 
plementary appropriations of s»*veral million ilollars fur two years. 
Under this stimulus the e.xtension fora* was pn*atly expanded. 

• C^imty ap’icultural apents were locattsl irf over 2.100 ('ounties. hothe 
demonstration apents in counties and in 200 cities, (ireat 

nmnbi'rs of childrpn were enrolled, in cluhs. Thousands of pardons 
were succe.ssfidly prown in urban und^nMintry ix>inmunitics. and 
preat stores of food wort* canned and olheVwi.si* preserveil. l\‘o]de 
were tanpht how to us<* fomis to which they had not U'cn accus- 
tomed ami to make their food supplies po much farther toward 
their sufliciont nourishment than they had previously thoupht |k».s- 
aible. Hut the lafpest contribution of Jlie extension forces wasc in 
hearteninp and aidinp the patriotic farm men, women, and children 
in their wonderfully siictvssful task of .s|HH‘diiip up apricuUiiral 
pradiiction in spite of the wilhtlruwal into inilitan' sorvit'e of mil- 
- lions of the most vipi>rous farm workers. 

Tp to the time of the Kuro|HMn war apiiculturnl exten.sion work 
had dealt chiefly with the problems of apriciiltiirul pnaiuetion, 
ihouph the demonstration work had emphasi/.od the iin|>ortance of 
pood npricultiiral practice as a menus of increasinp (he imxmie froni 
the. farm. In recent years economic prohlom.s have Ihx'oijic increos- 
inply. prominent in the work of the exton.sion apents hml this has 
lieeit paetieidarly true durinp the severe economic depiwssion of 
, apriculture in. the j>nst twt» veal's. The apents have dealt with a 
preat variety of matters connecte<l with the <-o.s( of production. 
.standardi/.ation. storinp. trans|><>rtalion. and markotiiip of apricul- 
tural products, the purchase .of farm .su|>plie.s. the“fariher*s labor in- 
come, kaplpinp of farm and .home accounts, orpanization and conduct 
of cooj^ativp associUt ion.s. eU'. 

In abroad way the extension sy.stem has preatly contributed to 
the nation-wide spread and preat iiii|>ortunce of the movement for 
the orpanization of the famiinp people to promote their economie 
and social interests. When it became apparent that the extension 
agents in the counties could not do Ihoir best work except as they 
had the support and assistance of proups of farming people, various 
organizations were formed for this purpose. In the Noithem States 
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lliis broujrlit alKHit tlio orjrani/.ation of the •'tmnty. farm l>uix>uu ua 
» rnuiMHTol ami nonVarlisun »Mp»nza(inn o)>en to any faiiuor and 
Imvinjr us its objivt the pi'oiuotion of the oxmnsion work. Th^ fxton- 
sion a«.TMls at|tively lipl|>ed flip fanuors to form farm Imroaus, par- 
li«’iilarly duri/i^f (he war. The nu%(inent spread rapidly through 
the N<m!iern*und Western State.s and e<nitrilmte<l in a largi* way to 
the^i.eeessof the war ineasiiivs for f.*od pniilin tion ami eonsiTvation. 

As (he eix^noinic prol)leins of (ho farm iMMaiine more urgt'iit the 
farm hureans enlarged (heir funetinns to im inde marketing and 
other work out.side the extension work. They then formed State 
and national i’ederati»>ns, whieh timlertook in,a large way to pn>mote 
the eiomimie and legislative iiUeivsts of the farmers, ami carried on 
active propaganda to inetvast* inemlH*rs)iip and «>rpini/.e farm bu* 
lean.'* throughout (he country-.^ T*lte result has lMM‘n,the organization 
of over farm bureaus in -17 States, with almut 1,0(K),000 

iiiemlHMS. While the county frfrin bim'uus have continutnl to cix>p- 
erate witl^ (he extension for«*es. and in *20 States are nn-tignized by 
law as agencies for this pur}M>s<*, it has Iuh'ii ne«vssary (<> have an un- 
deiMamling (hat (lie extension agiMits receiving any part of their 
H»p|aut from public funds shotthi <"<mline (heir w»»rk (o “(he giving 
of rnsnuction and practical <Iemons(ration in ngricultuia) and home 
icouomics, heaving t<» the. farnau's and tlieir organizations (he con- 
duct of iHjsine.ss matters ami (he |)romotion of legislation in Hio' 
Iiuerest of agiiciiltuiv and nuintrv life. \Vi(h this imlicy well 
i-tal.|ished throughout the n.tnitry, the extension work- will a 
|uTiuaia‘nt svsttuu of practical education for farming |KM>ple. supple- 
m<'utai\ to their .systema(.i<’ e<hu*a(i(m in .scluMds and colleges. 

In 1?»20 (he extension workers dire<*tly aided the improv(*ment of 
{arm and home pracfices of t.2(V),(KK) fnrmem, dUO.OtH) fajni women, 
and •4 l.>.(M)t) farm boys and girls. 1 hoiisamls of these children ,were 
Mimulated to continue eiliication in the schools, and a considerable 
mmilHM *umlerPo(»k ('ourses b^he agricuittiral <rdleg<*s. That .'cat 
all the e\tensi<m work cost A|||K^its for each of gross returns 

from agricultural production in tlic United States. 
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